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BY /WHICH 


{ſhe Content of any Tun, Copper, Cazh,or ether Velle], 
} maybe readily found, eirher thewholeor any part: 
+ thereof: The Are 's of Crcles i i8 Gallons and B werels 
- being found Y Inſp: Hou gs - | 


ndiigh. 0 
The Extradtionaf the Square an nl Cube-reor , Queſti- 


08s concerning Beiereft and Annuines , and many 4 


other Arithmetical Problems are h-reby reſolved! ; 
'}. without Pexor CompayJes. 


To which u adiedan APPENDIX, | | # 


ining the Deſcription and Ofe of anbther New! ' 
ery uſeful in Gauging of Worts, and reſolv- 
vaiſtions in the Menluration of Solids and 
ices. \ With a TABLE of the Area's of 

ci les 01 Contents of Cylinders in Ale Gallons : 
of *U "to eyery tenth part of an Inch, from | 
| | 229, x46 Inches Diameter, 


By THO: EFVERARD, | Philomath. © 


London, Printed by F. Ploford, tor R, Clavel at the }, 
Peacock in'St; PawF's Church-yard, and C. #ufey 
at the Flower-de- Luce in CY 5, TH 


et, tC. 


- 


a. 
a O— _ 


DING : 
So, « 4 4 X CS . vo 


. . "Ht" # «+ S . 
Bos Aug ox tron Sr 8 og A eo On 
FTP '® je 


Dry © es Ke 


” 


EE os NN any . 


RIOTS 


Forte Right Warlkipfut, | 
ir Denny Aſbburnham,Barr. 


Trans Parry , 
Lhert Haves cEſq; 
har. Davenant, DF of Laws. 
bn Friend , | 
zlix Calverd, Eſq; 
athamel Horneby, 


hief Commiſſioners and Governours 
of His Majeſty's Revenue of Exciſe 
within the Kingdom\,of Exgland, 
Dominion of Wales, and Town of 
Berwick upon Tweed. 


* i And to his much Honoured Friend, 

Wam Strong , Eſquire ; 

"BF One of the Commilſioners of His Ma- 
Jelty's Revenue in Ireland. 


The enſuing Tratt i humbly Dedicatca, 


By Tho. FEverard. 


Advertiſement. 


H E Inſtruments deſcrib'd is 
this Book are only made bl 
Tſaac' Carver, at the Sign of the Gloki 


Dial in Horſly-dows : Who alſo maketl 
| all other Mathematical Inſtrument | 


10 Silver, Braſs, Ivory or Wood, 
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ZE Courteous' Reader , 

\HE two Inſtruments here 
deſcrib'd, were firſt Com- 
pay for my own particu- 
ar Uſe, without any de- 

Fn of making them publick : But 


e approbation they have ſince met 
ith from ſeveral Ingenious Perſons 
whole knowledge in the Mathema- 
"mcks doth render them: more Com- 
tent Judges: than my ſelf) have 
Spduc'd me to think they might be 
2ry uſeful to others; which is the 
2afon, and alſo the end of their be- 
2g expos'd to publick view. 
XX Io commend the Inſtruments or 
Fe ſeveral. Arts in which they are 
" A 3 uſeful 
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To the Reader. 
uſeful were a needleſs work ; and 
what. I have written of their. Uk 
cannot (perhaps) more need an Ap/ 

logy for its. Publication, than mi} 
ielf want skill to make one. | 

"I know here is wanting that exact 
neſs of Method, and aptneſs of Ex® 
preſſion , w hich a more Learned pea 
might have adorn'd it with. ; 

But I have endeavour'd to make it 
plain and intelligible, and I doubt? 
not the Uſe of theſe Inſtruments wills 
be quickly attain'd, and eaſily remem.F 
bred by any one who doth but Care+; 
tully peruſe what I have written # 
beginning with Numeration on the! 
Lines, and fo proceeding to work® 
Multiplication and Diviſion, with rhe 
following Problems inthe third Chap: 
ter, which muſt of neceſſity be firſt + 
underſtood by him that deſigns toi 
be exa&t in the ſeveral Inſtrumental 
opperations contain'd in the follow? 
1NT Pages. 


To the Reader. -. © 


and And beſides the Introduction 
UE wherein Decimil Arithmetick 1s 
ApMufficiently explain'd) 1 have ſo 
WMated moſt of the Queſtions, that 
hey may be relolved | either by 


at-WMhe Pen or Inſtrument, and if 
Ex-She opperations by .cach be duly 
penZFonlider'd, the Learner will be con- _ 
ZErm'd in the Ule of both. Ta 
c it But ſeeing I have laid down ſome 
ubtWMules for Cask-Gauging , which do 
will Wot agree with what ſome have 
em, Written on that ſubject , it may 
are Were paſs for a neceſſary digreſſion 
en OF if at leaſt it be any) that I ſhew 
theWhat reaſons induc'd me ſo to do ; 
ork order to which , I ſhall here in- 
the WﬀWre ſeveral Rules which others have 
ap-Wven, and from thence make, ſuch 
it blervations .as tend to my preſent 
co@urpoſe, leaving the Reader to ap- 
talFrove or diſapprove of the Rules.. 
w-:@/hich I have given as he ſhall think 
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- To the Reader. 

" Now ſeveral Writers (who have 
lately treated on this ſubjeft) do a- 
grece that , a Cask (which is bigger! 
in the: middle than at either head ) | 
may be taken in any of theſe Tour 
Notions. - _ 

1. As the middle Fruſtum 'of a 
TEIN 

2. As the: middle Fruſtum of a 2 
Parabolical Spindle. 

3. As the middle Fruſtum of two | 
Parabolical Conoids abutting upon 
one common Baſe. - 

4. As the middle Fruſtum of two | 
Cones abutting upon one common | 
Baſe. 

[Note, A Cask which is the mid. 
dle' Fruſtum of a Spherozd ma "Y 
repreſented by the outermoſt - Tins FL 
i. in Figure 21th. and this will contain R 
i more than any of the other three. | 
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'' '* And if a Cask be. the Fruſtum | 
if of two'Cones ( which 1s ſeldom or | 
'} never ſeen) it may be repreſented Þ 
| by Fig ure the gs: ſuppoſing the | 


To the Reader. 


rick .Lines a#d, to repreſent the 

aves of the Cask,. which being ſtrax 

om the Bung to the Head, this 

ask will nor contain ſo much as any. 

fthe other three: All other varieties- 

at can happen will fall betwixt 

e Spheroid and. Fruſtum - of two- 
=E ones, and the Fruſtum of a Parab. 
ZFptindle: being 'very:near a Spheroid, 
Way be reppreſented- by Figure 22th# 
We Fruſtum of two-Parab, Conoids 
Ebay be repreſented by Fig. 19.] _ 
2X Now to find the Content of* a 
” _w_ in each of theſe Notions Kees AF 
*IÞ his Compleat Ganger, pag. 39. faith," .: 
= 1f gou ”w D + 5 LR of Ref | 
ZB-uldge, d = the Diameter: of- either of | 
We Heads, S=D-|-d, azdy.=D: 
&d; L=the length of the Axis of the 
Weſſel, and. C = the Content thereof ,. 
pe Demenſions being taken in-Inches. 
= 1. If aCask be taken as the middle. 
Fru/tum of 4a Spheroid intercepted be- 
veer two Planes Parallel , . cutting thet 
xi at Right-angles : Then; 
i | A 5; 3.82) 


the Demenſi ion 0 
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To the Reader. 
3-82): 2 DD+dd:=L (=C. 


.2. If « Cask be taken as the midlll 
Fru vſtum of a Parabolical Spin"le, inter- 
cepted, '&c. Then, | 


3-82): : 2DD+dd-04yy*L(EC. 


If a Cask be taken as the mide | 
Fruſtum of two Parabolical Conoids abut- 
ting wport One —_—_ Boſe. ivnpecs 

&c:' Then z'. (0124014 Enmyt ns: F 


3.82)": D D3+-ae: "2h 'E(=C. 


4. If « Cub, te taken, the. midile | 1 
Fr hi of ewa Cones abutting pon ope |} 
common Baſe intercepted, 8c, Then,, | 


382):SS— D&;xL{=C. ; 


In all theſe Caſes the Content will 
be Solid Inches, butyfor the Content {'N 
in Ale Gallons you muſt (as he faith) 3 
divide by 1077, inſtead of 3.82. is 

Now eka to. theſe Rules, if Þ 

a Cask be 3 


Bung? «+. 34 cfg [ 
Head £ Diameter 3 21h loches. 'Y 
Length The F 


© To the Reader. 
. >The Conteat if taken as the middle 
Fruſtum of - 
Ale Gall. 


& . 35pheroid _._ . .. 128.72. 
= © CParabolical Spindle ( . )127.64 
1 O Parabolical Conoids( ** ) 11 5.77 
$ TCones'. . . . 113.55 


= Theſe Rules*( and the Contents 
2 here found by them) are very truo, 


| Fa Cask being fri#ly taken in each of 
, | the four Notions aboveſaid. 


27 Bur yet they are not {0 well fitted 
Fro common 1-1 as they ought to 
= be , for in this Example the Content 
& of a Cask taken as the Fruſtum of a 


.r- {# Parabo. Spindle 1s but r.o7 Gallons 
PZ tefs than the Content of the Fruſtum 
{Zot a Spheroid, and the Content of the 

£7 Fruſtum of two Parab. Conoids is but 

-- 8 2.22 Gallons more than the Fruſtum 


x of two Cones. And T preſume that no 
X man will pretend to diſtinguiſh which 
_ ZE Notion a Cask muſt be taken in(whe- 
i ther as the Fruſtum of a Spheroid pr” 
* p 
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'* * of /a;Parabolical: Spindle )- when: the 

" difference is but x .Gallon- tn 128. 
Moreover, here is 11.87 Gallons 
difference betwixt the Content: of the | 
Fruſtum of a Parabolical Spindle, and } 
the.Fruſtum of two: Parabolical Co- # 
noids ; So that I may modeſtly affirm, # 
that there are many Gasks whoſe 7 
Content: cangot be: mungidy any of 
theſe Rules ; for without! all .perad- * 
venture a | Cask, whoſe  Diameters 
and Length afe equal to-thoſe.in this * 
Example ,- may contain ſome certain 3 
quantity between 127.64 Gallons and 2? 
115.77 : As ſuppoſe it were-123.22- 8 
Gallons, as:will be found by my Rule: 3 


io page try os or 
fay if this Cask- were Gauged by * 
any of theſe Rules before __ the 
Content will: be at leaſt 4 Gallons too 
much, or 7 Gallons to-Jittle.,,  . 
- Again, the. ſame: Author: at -the Þ 
end of his Miſcelenies: faith, 

If you put S =the _ of the Squares 
of the Dianet ers of the Fead and —_ 


——— — ——_— —%y}— — 
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_ Ta:the Reader.» 


| = their difference, and Y = the _ 
ference of the Diameters thebſebves , _ 
= the Length of the Veſſel,” and C 
the Content thereof : Then, - 


= :. For the Fruſtum of a Spheroid : 
:13S+3 D:xL=OC. 


7 2. For the Freftum of « Parabolical 
Bprinale : l 
:13 SF D:xE=C. 


"= 3. For the Fruſtum of two Parabo-- 
Heal Conoids tt ; 

= ::14S+oD:*xL=C. 

3- 4. For. the Fruſtum of two Comes-: 
Rl 134S—iYY:xL=C. 


188 
$5 
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4 Thaw four yer you wel alſo w_ 
En Dr. Newton's Coſmography, pag. 61. 
And in each of Gale the laſt Product 
Bivided by 1077 quotes the Content 

n Ale Gallons, which in the Cask 
Baſt menſion'd will be as followeth. 
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Alte Gal 
Middle Fruſtum of a 


Spheroid - . +. *. 1 28.71] 


Middle Fruſtum & a ; 
Parabolical Spindle. . I x18.37 

Middle Fruſtum. of 22 i} 
Parabolical Conoids . $** FI 6G 


Middle —_— of 22 
Cons , L 123-55 | 


The firſt, third and fourth of cheſh ; 
Rutes * produce the-fame Content as} 
the other in the former Example. Þ| 

But the ſecond Rule gives the Con-E 
tent of the Fruſtum of a Parabolical# 
Spindle above 9 Gallons leſs than-theÞ 
former. 

Mr. Hunt ,- in his" Guide: for the © « 
Pratticil Gauger, page 110. and alſo 
in his: Preftical 6 engines E Htomiz'd, 
page 72. Gives this is Rule or finding 
the -Content 'of a Cask cd as the 
middle Fruſtum | .of a Parabolical| 
i em ; 
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= Difference of Diameter 10, 
1.1140 


To the Reader. 


17s the doubled Aves of the Bung 
'rcle , add the om fi the Head Circle, 


d from the Sum ſubtratt four times 
difference of the 
jameters, the Remainder is the Triple 
rea of a mean Circle, which Multiplied 


*& + of the Length, the Produtt « vhe 
"Dpntert. 

** Now let us find the Content of the 
*Task above mention'd by - this his 
Rule : ” 


Bung Diameter 34 aud Lu 
3.21 


Head Diameter 24 Area 1.6042- 
Jun wo 8.0434 


s Area 1s .27851, this Mut- 
plied by 4 gives: . 
The Remainder 1s . . 
This Multiplied by + of 
1e Length, wiz. 16, the 
roduCct 1s 119.87 Gallons, 


| he Content ſought, which 
5s above 16 Gallons too! 110.8704 
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little, 


| To \the Reader; My 
little, according to Mr. Dary's Rule'ig 
his Compleat Ganoer. ps gl 

Nay Mr. Hunt's Rule for the Fru.| 
ſtum of-a Parabolical Spindle make 
the Content leſs by 2.68 Gallons than 
the Content of. the Fruſtum of two! 
Canes; . which is abſurd, for in + 
Cask which is the Fruſtum of a 


Parabolical Spindle ; the Staves arc 


Arching betwixt the Bung and Head 
as the Line 404 in Fig. 22. but in the 
Fruſtum of twq Cones the.Staves are 
ſtraight as the. prick Lines «#d iff} 
Fig.-22. 19: and 21. | 
FT grant that in a Cask whoſe Di- 
ameters at 'Bung and Head differ but 
an Inch or, two, Mr. Hazts Rule for | 
a- Parabolical Spindle will give the Z 
Content very. near- the truth, but $ 
that Rule which'is true when. the! 
Diameters differ one Inch , will be | 
true when the difference of Diame- 
ters 15 greater, as the. Rule for a 
Spheroid will hold in all Spheroids | 
as well when the Diameters differ } 


but } 


* 


To the Reader. -Y | 


& 1 Inch, as when they differ r0 


hes. 
The Rules which I have given in 
is Tradt either by the Pen or by the 
ſtrument , will hold in all varieties 
at do,ordinarily happen, and I pre- 
e you will very rarely find a Cask 
ole Content cannot be found by 
e or other of them very near the 
th. And that I might not be wan- 
7 to the meaneſt Capacities, I have 
ded a Tabl#of Oyliaders, (the largeſt 
d I preſume the moſt exaQt of any 
is extant) by which the Content 
any Cask'or Tun may be found by 
peQtion, or at leaſt by Addztion (if 
ec Diameter and length be given.) 
ZX But I havenot fo good an oppinion 
'" 3& what I have written as to believe 
3 will pleaſe all, the Candid and In- 
genious will (I doubt not ) afford it 
& kind reception , which will very 
#©uch oblige him that is 
; Thy real Friend, 
Southampron , 


54 | | ctob.$. 16$3. Tho. Everard. 


To 'the Reader, 
"4 according to Mr. Dary's Rule ir 
his Compleat Gawper. . | 

 _ Nay Mr. Hunt's Rule for the Fru.) 
ſtum ofa Parabolical Spindle makes 
the Content leſs by 2.6$ Gallons than 
the Content of: the Fruſtum of tw; 
Canes; which'is abſurd, for in a# 
Cask which is the Fruſtum of a® 


Parabolical Spindle, the Staves arc i 


Arching betwixt the Bung and Head 
as the Line 404 1n Fig, 22. but in the 
Fruſtum of wa Cones the. Staves are 
ſtraight as the. prick Lines «# diff 
_ Fig- 22. 19: and 21. Ex 63 <4 
T grant that in a Cask whoſe Di- 
ameters at 'Bung and Head differ but 
an Inch or. two, Mr. Hexts Rule for | 
a- Parabolical Spindle will give the 
Content very. near- the truth, but 7 
that Rule which is true when. the} 


Diameters differ one Inch , will be 
true when the difference of 'Diame- 
' ters 15s greater, as the. Rule for a 
Spheroid will hold in all Spheroids | 
as well when the Diameters _—_ 


To the Reader. ® © 


£1 Inch, as when they differ 10 


hes. 
The Rules which I have gaven in 
is Tract either by the Pen or by the 
ſtrument , will hold in all varieties 
at do.ordinarily happen, and I pre- 
Ine you will very rarely find a Cask 
E$hoſe Content. cannot. be found by 
We or other of them very near the 
uth. And that I might not be wan- | 
ro the meaneſt Capacities, I have 
ed a Tabl#of Cylinders, (the largeſt 
d I preſume the moſt exaft of any 
at is extant) by which the Content 
any Cask'or Tun may be found by 
ſpeQion, or at leaſt by Addition (1f 
Ee Diameter and length be given.) 
RX But I havenot fo good an oppinion 
=& what I have written as to believe 
&E& will pleaſe all, the Candid and In- 
enious. will { I doubt not ) afford it 
kind reception , which will very 

auch oblige him that is 

Thy real Friend, 


"BF Sourbampron , 


| nr_ 16$2, Tho. Everard. 
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T HE 
INTRODUCTION. 


Hoever will rightly under- 
ſtand the Art of Gau- 
ging, or the Uſe of the 
| 2 ; 5 Le here deſcrib'd, 
ght in ſome meaſure to'be- acquainted 
ith the Art of e-Lithmetick ;- at leaſt with 

wner ation, «Addition, Subtrattion, eMul- 
lication and Droiſion, ' both in whole Num- 

s and” Decimal. Frattions; the latter of 

hich (1f well underſtood is in this Art 
olt uſeful. | 

And foraſmuch as moſt of the Problems 

i this Tract are reſolv'd by help of the 
ine of Numbers, the ſeveral Vſes of which 
me are render'd more facile and eaſfte by 

e knowledge of Decimal eAruhmetick: | 

all in the firſt place endeavour to ſhew 
hat a Decimal Frattion is, and alſo give 
dime Rules and Examples , by which any 
:rſon who does at all underſtand the vul- 
War eArithmetick,, may in a few hours time 
Porougnly comprehend this. : 


Introautttion. 

A Decimal Frattion , is that, which |} 
prefixing a point or a prick towards tif 
left hand, its value is decreaſed from (| 
many Units, to ſo many Tenth parts of x 
Unit, and if a point and a Cypher, ori 
Digit be prefixed it will then be ſo man 
hnndred parts, and if a point and ti 
Cyphers or Digits be prefixed, its val 
is decreaſed to be but ſo many thouſa 
parts 3 as if you would prefix bel 
the rm 2, A Point thus [.2] 'tis the 
decreaſed from 2 Units to 2 tenth parts 
an Unit, and if you prefix a point and 
Cypher thus, [.02] it is decreaſed from! 
Units to 2 hundred parts of an Unit.. For, 

As in whole Numbers, the value or denom 
nation of places izcreaſes by Tens fr 
the Units place toward the /eft hand, ſo! 
Decimal Frattions, the value or denomin 
tion of places decreaſes by Tens from t! 
Units place towards the rigbe hand, as 
the following Scheme. 

In which I have placed an Unit in its dt 
place, and all the Figures towards the lel 
hand ( being whole Numbers ) do i 
creaſe by Tens, for the Figure 2 next thi 
Units place 1s 2 Tens, (or 20) the next is1 
Lundreds, and the next 4 thouſands, &c. 
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IntrolluFion. 


-— - Bo - 2, 
04l ans 
ua — Tens bf Thouſands, 
Þ — Thouſands. 


u - Hundreds, 


ww 7 ens. 
ua — Ten Thouſand Parts. 


b — Tenth Parts. 

uw —- Hundred Parts. 

+ — Thouſand Parts. 

©. — Hundred Thouſ. Parts, 


ww — Ut. 


% 
6 
Bu 


. 
( 
n 2 But all the Figures from the Units place 
, Wwards the _— hand ( being Decimal 
wa actions) do decreaſe by Tens, ſo the Fi- 
Dre 2, towards the right hand, is 2 tenth 
S&rts, the next is 3 handred parts, and the 
wet 4 thouſand parts of an Unit , each 
ce Ee the right hand being ten 
S. 
In Decimal eArithmetick, we always 
nagin (and it would be very commodious 
it were really ſo) that all intire Units, 
WMtegers, and things are divided into Ten 
qual » .and each of theſe parts ſo 
vided we call Primes, we alſo divide each 
theſe Primes into other Ten equal parts, 
8:4 every of theſe diviſions we call run 
. B 2 an 


Introduttion. 
and each of theſe being divided int» 
other equal parts may be called thirds, 
to by dividing the former, and ſubdivid 
theſe latter, we may run on ad Infinitun,} 
Let a Pound Sterling be given to beg 
cimally divided: | ji; 
According to the notion premiſed, i 
ſirlt diviſion mult be primes, the next div 
ſeconds, the next thirds, QC. F 
So one Pound Sterling being 20 s. wi 
divided into Ten equal parts, one of ti 
parts is one prime, and its value 1s 25. 
will ſtand thus, [.17]; three primes or ti 
tenths of a Pound will ſtand thus, [_.3]4 
Its value is 65. Again one prime 0T 4 
being divided into Ten cqual parts, 
of thoſe parts will be one ſecond, or t 
pundred part of a pound, and is thus 
preſſed, [.01] and its value will be 24 
and :$ of a Farthing ; and if .o1 be d 
ded into Ten other equal parts , eacl 
thoſe parts ſo divided will be thirds, 
one thouſand part of a pound, and will ſts 
thus, [.c01] and its value will be :330 
a Farthing. | 
Thelike may be underſteud of one pout 
Troy or Averdipoize, one Foot, one Gallo 
Gr any other Integer or thing whatſocvif 


Ingroduftion: 


\ Decimal Frattion , whether it land 

ne or be jJoyned with whole Numbers , 
ver diſtinguiſhed from a whole Number , 
a point or a prick before it towards the 
hand , as in theſe Examples. 


| 44752 45752 47-52 47$-2 
In Decimal FraCtions the Numerators onl 
ſetdown, the Denominators being know 11 
the number of places in the Numeraror , 
if the Numerator conſiſt of but one place 
Denommator 1s 10, if of 2 places the 
nominator 1s 100, if of 3, a 1000, if of 
Ioo00, &c. 


 Exanyle. 


ths 10 
The De- J.25 <:. 5100 
nommator of Y.o51 1000 


0752 1C000 


As Cyphers before a whole number have 

d value, ſo Cyphers after a Decimal Fraction 

e of no ſignification, and therefore will 

"2t increaſe the Fraction nor alter the Le- 

-rmnator, for .2 is two tenth parts, and 

©. 15 NO more. 
B 3 Again, 


6  Tntroduition. 
Again, as Cyphers after a whole num Ag: 
do increaſe that number, ſo ml the 1 


a Decimal Fraction do dimniſh the valg 


thereof, as in theſe Examples. 


F Temb ; 
.o5 _ Hundred "—_ 
.co5 2 Thouſand | 


OOF - Ten Thouſand 


Here every Cypher added does remon 
the Fraction further from Unity , mrs 
it Ten times leſs than before. 


Addition and Subtrattion of Decimal | 
Frail ions. : 


'S A*® for the operation of Addition nil No 

Subtrattion 1n Dectmals, it is the v1 
/ame with the vwwgar , there muſt only calWound 
be had of placing Vrnirs under Unis, at 
Frattion under Fratftion , 1n their prope 


Ranks and Flles.  h—_ 
For Example. b 
To 37643 ; || 
Add-— 54-20 A 

Sum is ——--—— 430.63 8 723; 


Introdufion. 
Again To 
E7..a 


SUM 18 —— 336.507 


26.502 
310.005 


2. Example in Subtrattion. 


From 
Subtract 


Remainy———— 466.94 


763-25 
296.31 


Or, thu: 


From 5-O52 
Subtraſt———— 4.350 


Remains 


0.2017 


Note, In Addition there muſt ever be as 
any places of Fractions in the Toral, as are 
ound in ezther of the Sums before they arc 
added together. 


I. 


Multiplication of Decimals. 


21.7 N Multiplication both of Decimal Fracti- 
2 IJ ons and mixer Numbers, there are ever 
#:wo Numbers given to find a rhijrd unknown. 

; B 4 One 


8 Introduttion. 


One of the Numbers given (and it's 
matter which) 1s-called the Aulriplicaty 
the other the Mulriplicand, and the Nu 
ber ſought 1s called the Product » and ti 
doth ever containone of the Numbers given 
as many times as the other given num 


does contain Unity. 3 
eultiplication of Decimals is 5erforal : 
after the ſame manner as in whole Number: 


for the Numbers being ſet down-one unde! 


another , we proceed tn the Multiplicativg 
as if they were all whole Numbers, only 
muſt be obſerved ( when the © —_— 
finiſh'd) how many places of Decimal Fra 
ions are contain'd in the Aultiplicator 
Aultiplicand , for ſo P many muſt be in th 
Pr dee, as in the Examples: /: 


Multiplicand 35:25 | 
Multiplicator 7-24 


255-2109 ; | here 


" Invodultion, 


Or, thus: 


Multiplicand 
Multiplicator 


Product 


2. When it happens (as it often does) 
that there are not ſo many Figures in the 
Produtt, as there are Frattions in the two, 
Numbers to be Multiplied, you are then 
to place Cyphers before the Produt, till the 
Number of places be equal, as in theſe 
Examples. | 


04 F369. 8.5 
.6 .O5 .0OF 


LY 


024 +0375 -0425 


3. As whole Numbers are increaſed by 

Multiplication , ſo Decimal Frattions are 

hereby made leſs, for the Prodxtt is remo- 

2 ved farther from Unity, than either of the 

2 Fractions given to be Multiphed, as appears 
by the laſt Examples. 

B 5 4. When 


x0 Introautiiee. 


ber is to be Multiplied by an Unit with 


4. When a Decimal FraCtion or 1mixt Num. 


Cyphers (as 10, 100, roco, &c.) you 
need only remove the point ſo many places 
towards the right hand, as there are Cy: | 
phers with the Unit, thus if ,7562 be Mul- 
Liplied 


=... 7 
By$2099 Che Produtt ) 7 
14 1000 will be 7 
19000 7 


—_— deed 


T _" —_— 


< Diviſion of Decimal:s. 


] N Diviſion there are two Numbers givet 
to find a third unknown. | 

One of the Numbers given is called the 
D:wiſor , the other the Dividend, and the 
Number fought is called the Quortert , and 
this Quoriens doth ever: contain Unity as 
many times as the Djiſor is contain'd in 
the Dividend. 

Diviſion of Decimal Fratftions or mit 
Numbers , is -perform'd. after the fant 
manner as in whole Numbers , and it being | 
In either, more difficult than any of the 
former Species, I ſhall here inſert a few 


Ex- 


Imroduttion. 11 
py with ſuch dire&ions as 
(1 prune þ will render the work both 
plain and eaſe. - 
Vocals 
Lat it be required ts vide 32 by 51.2 


= LI this Ex t: the Diviſor (1 3) 
$ greater than (32 ) the Dividend, t Coker 
Zin this and all The like caſes you muſt place 
Sv args Namber of Cyphers behind the 
, Which (if it be a whole Number, 

the) )Cyoers ſo placed muſt be diſtinguiſhed 
rom as Fractions, as here I put 4 

( Yihers behind 32, and place the Numbers 

this manner : 


Fl.2) 32.0000 ( 


This done, I proceed to the diviſion ( 2s 
{ all were whole Numbers) and firit ask 
ow many times the 
"yon is contain'd 51-2) 32.0909 (6 
2 (320) the three 128 
Writ Figures of the 
2 ividend, and ſeeing in this Example it 
235 not contain'd in the three firſt Figures, 
t will therefore extend to the fourth place, 


nder which I put a prick, and thenask how 
| many 


: 

5 

| 

| 
F 
: 

| : ? 
28 
'F 
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many times 5 in 32:3; 1 foks 1 place Giu 
the Quotient, 'and Multiply inning $4 iby 


6, ſubtraCting the Product outafithe 


dend, beginning my SubtraCtion at rhe plac 
where I put the. prick : "Thus 6 times 2 i 
12, from © I cannot, I borrow 2, and aj 
12: from 20 and there remains 8, which | 
place under the Cy EVEAG ain 6 Limes Yi 
6, and 21 booed 8, from 10 HA bow 
reſts 2,which I place bnder the next C 

before 8, as in the-Example;,. then 6, hi mes 
5 is 30, "and 1 I borr6wed is .31 , from 3! 
and there reſts 1, which Het under 2, the 
for my new Diyidend 1 bring downTthe next 
Cypher and ſet. it, behind the a 
and the Example will ſtand thus : _ *. / 


x8 .2) 32.9200 (6 
* +1 280" 


Then proceeding-in my Diviſion; Ia 
how; maiy:-times-5::m-1 2:531-find 2/ whid 
I place in the Quorient; and ſay2:7rimes'1 
is 4, from 10-and there remains 6-whi 
I ſet under ©, again, 2:times: 1{is 2”, /anl 
1 1 borrowed is 3, from8 and there rey 
which:1 place ander,' -._ !- 

8, then 2:times Fs. /;51.2): 32.0099 (ﬆ 
10, from !12i! and: : 1280 
there reſts 2, which 1 | ! 1: 20S: 


= 


a Ma ; NE OEM Wn or IM" "RORIOY OD a ace) WIEN 
: & 


ce:under (2. ,; 36dto-this Remainder ] 
down; another/ Cypher tb: mako my 
aku ate rs 7 meg puree 
0827.7 21113 (11 ef NOITIERE7 1 2d 09 
$1-2) 32: 0000 (63: 31 
» £0.) 2005.02 250 
$17 2560 


'This done, I inquire, how | many £imes 5 
25, andrfind 5, which place,inthe Quotions 
ad fay,;5 times 2, is.10, from:10 and\there 
ſts 0.3: then 5. times 1,is $,and 1 Lboxrowed 
> 6 and there. rs 03; laſtly, times 
is 25,1 Sat 2 and tl > £amBins. 0 588d 
by $ FG 1 is finiſh'd,,, 990198 Hy 
Hig ewi ſand thus: > £0 __ HQ 


1d NT 51 1'2) $2:6000 (655 
_ 9 M9 1289-7 
' 134th? dls, T3. $ 466 98 1 1374 Dag! 0 
JITH13 (ann 30. 92$1q 907 2! 
:Now r-Brww  thovaluect denomination 
f wr inthe Quotich is the onlyUifficultyy 
or reſolving of which there are ſeveral 
Rules ; the moſt generalis this following. 
The firft Figure ig the Quotient is always 
df the ſame denomination with that Figure 
w hich-ſtands'(br is' ſuppoſed toſtand) over 


+ pacein the Diviſer, 
There- 


* 


WOE" 
d 
% 


YN eend 


Fe por prick —— ſo wilt 
be .625: 


In like manner if the Divifer 
Frattion, ViL, wma he Die 
T Om nent 


©55, 


| yorank the lf hand will Pad under 
e of Jew in the Dividend, and fo 


ft Figure in the Quotievr will be Tews, 
fand thos: | F5.0090 (62.5 pf 


.0512) 032.0000 (635 $ 
'T 280 


- 2560 


04) ag6 Wt 19-9375 PY | 


; a Dri of nhl tumbrer mi 
be -* NO ws. by 
y rag own more 
your . Divifaea ,,. "AEF,96 the 
& $0. 26-many | plages of Fractians as 


lleaſe, fayror we willbe v 
Tp, fare ener lot 6 


W Caſes, Example - 
6.26) 25 300000 (41314 


3-, When any dinobas Ceither De 
or 1ix+ )is to bedivided by an Unit with( 
phers as 10,; k90, 1000,! &c. you need 

emove the prick. in the Dividend ,;{o 
places' towards the left hand as there 
Cyphers with the Unit, ſupplying the u, 
places (if any be) with Cyphers. 

Thus 756.2 divided by 10 ,- is 754 
divided by a. 109 it will be 7.562, by 1c 

7562, andif by.a 10000 the Quotient 1 
be 07562. 

4. Diwoiſion is 'prov ov'd by Multiplicati 
a Multiplication by Diviſion. 


Divifion, Multiply the 
by I or, wo the Produtt is t c | 


vidend : Tits” .652 (the Quotient int 


firſt Exampleof Drviſion) being Multipl 


by 5 1.2{the* Diviſor )the Product is 32. mw 


(the Divide#4. 5 


2! T6rev#Mulriplidatior ; divide the'h 


aluit by: exihbricf "the Nombers g wen to 


MURIPHSny" and 'the' wotint will "1 


other Number given? 177 29 0 


Thus if the laſt Product this, ) 32:00 
be divided by ,51.2-the Quotient is, .62 
or if 32.000 be divided by 625, the Qu 


tient will be 51.2. 


A 


Inroduttion. 7 
Ahd"hence *tis evident , that Diviſion is 
þ pov'd by Diviſion: For if anyQuotient 

made's Divifor,” it will Quote the firſt 


. 19111 8Y 28.8" (16 
HRS Hos: 
we ooo. 


44>. t 
th TE IH its 


1he14 0 6) 28.9 (1. | 
AQ x3 E'% , 128 | 
B60 *<* 


; Now for-89.rmch as Adwriplicarion is 
fe 
or 


plicator , 
Muttip « found 


Now let #t be required: to' M\riply-g96 
a oo ode 1 
 Tofind this Multiplicator, divide aff Unit 
ith Cyphers by 25, the Diviſor propo- 
ed, the: Quorient vii be 04 the Mulripli- 
ator ſought ; for geo being Mulriplied by 
4 - Produtt wl be 36, which was re- 
Auired, CA 


FAgain 3 


a3 " Introdadtion. 


: I having a Multiplicator to find 
” 

Hiviſae - this t6.bur. the Converſe of 

former. for if an Unit with Cyphers| 

divided by .04 (a Multipheator ) the Quai 

will be 25, the Diviſor as before. 

6. A Unlgar Fraction is reduced into 
Decimal by Diviſion : For which the Rulei 
Divide the Numerator ( of the 
Fraftion given) by the Denominator, ; 
the Quotient will be a Decimal Frattic 
equal in value to the vlger Fraction give 
So 2 reduced as afoogtald will. be -y 


44S 4 ed beth di id anal ae? CO gh, * D 4 hes: FORE ha, . ea : , Tr V 4 PALEY 
” - 
. oy - 
| J 


7. To reduce a Decimal Frathon to the 
own parts of the Integer : 
If the Decimal given be part of a Pound 
erling , Multiply it by 20 (the Shillings 
a Pound, ) and the —_ in ex 
& by 12, (the pence in a Shilling,. 
« bd: in this ProduCt by 4 , (the 
erthings in a Peny.) ' This done, the 
bole Numbers in-the reſpettive ;Products 
# the Shillings, Pence, and Farthings 
neain'd in the Decimal given ,, and't 
«ns in the laſt Produft are Decimals 
ſe. 25 8 
were 


a Farthing. e : Suppoſe 
ren to be reduced, Multiply it by 20 
e number of Shillings in 2 Pound, + the 
roauct will be 5, viz. gi 7 OO 
28 
20 
h Shillings — 5.00 


$0 the value of ,60625 will be found to 
12s. 144. as appears by the following 
xample: | PO OY, 
.69625 
20 
Shillings <—12.12 
$5 12-12500 chillings 


Introdiittion: 
Shilling —z 2.12 FOO 


+ 
mn —_— 


; + 4 3: 23600 
+ ,7 r12500 


Pence Mo 1.50000 
grit 4 

. | * 

Farthings ——- © 2.00000 


- 


- - But the value of.any Decimal of a Pon 


* 
4 


ferd. And As for the fourths or fifths; 
there be any, their value is inconſiderabl 


ordinary res | : 

N ote, In counting the Farthings 1n 
ſeconds and thirds, when they are near 
caſt away 1, if near 48, caſt away! 
Thus io this Decimal ,.viz. .124 the pril 
15.;2.5,: and. the .024 leſs by 1 ( accord 
to the direCtion above given) are 23 Fi 
things: Sothe value of .124 is 2 5. 544 

Likewiſe .,448 of a Pound Sterling 
equal to 85. 114d. for .4 is 8 5. and -04 
leſs by. 2, are 46 Farthings, that is hy” 


= TOI 


yon 
— 


a. Pw FP 


_ 
I 


ny Farthings asit contains Units above q, 
ating 1 In every 24 3 thus , 598 is equal 
115, 115 4. 

If the Decimal given be part of a Beer 
rel: Multiply it by 4, (the Firkins in a 
rrel,) and the Fractions in the Product 

"9; ( the Gallons in-a Firkin, ) and the 


actions in that Product by 8, (the Pints 


a Gallon.) This done, the whole Num- 


rs in the reſpective Products are equal to 
rkins, Gallons and Pints contain'd in the 
ccim: il propounded : Example. 


Let .72 bea Decimal of a Beer Barrel to 
reduced as aforeſaid , it will be found 
be 2 Firkins 7 Gallons - - Pints and .36 of 
Plat, as appears by the Work. 


72 

4 
Firkins — 2.88 
9 
Gallons ne 


Pints 7-36 
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TEREOMETRY 
MADE EASIE, 

+ DSC IHE-> 41-3"... 
SSCRIPTION and USE 
— OF A NEW. : 
AUGING-ROD: - 
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CHAP. I. 
1 Deſcription of the Inſtrument. - 


HE Inſtrument conſiſts of two 
Parts, the leſſer fitted to flide 
1n Or upon the greater, and be- 
ing duly applied to each other 

*FP-4T as One. Intire Rod of about 3 of 
Square, and 38 Inches long ; which 
convemency of Carriage (and ſome other 
on herein after mentioned) is put into a 
ne, which may alſo ſerve to walk with. 


f ES - _ "—_ 
L Z 4 p- 2: NA 


The principal Lines on the Inſtru 
Tine", of Line of Numbers, \n 
ps bers di guitar ot 


& 4 Me end of tt 
tnieds wy: 59 rig 264 
Thus.he L upok the Rille 
ſingle ine of Numbers, inning at 
of the Rule OematE: left hand 
Hake =o continued to the othth 4nd! 
Line A upon the Rule, and : 
24 " Rand Ce og ſliding Rod, 
called double Num each being to 


es or INE ind e gk the # 


of -che-Rule, where the ſecond Radin 


gins, and is foom zhence, continued to 
end at ve mg Io. 


ather fide: of; 
Eo Ford Tv ple Numbers , x 
Radius's of +" cv. 26h the 

at the /eft hand, ail the third & 


at = the Hg hand. 

This Triple Line is equal. j In, length t to 
double Lines, and all to the ſingle 
for all the five ga and end at the # 
Polnt. I 


: Ee ors ak A 
$4 $3 1 ag 8 


The Line , Nanterra(nom) ſowell kypown 
moſt thatit-may- be thought a 
ext deſcr iption, to have only faid thar 
t are ſuch;* * 
But for-as much as this Inſtrument may be 
vl to ſome who ( I prefumeYdo not yer | 
ow what the /ine of gunders] is, 1 ſhall there- 
Hihoarog. to explain it as followeth. 
Negarddbur FI, * bi-x gn 
pro ons, Iy rit into Nine 
A Ei Primes, which are di- 
ns y Figures, & 2, $5445-6>7,8,93 
then each of theſe Primes are ſubdivided 
0 ten other | LINES (according to the ſame 
dn). called rexths ,-and._ again, each of 


ble rent; ſubdivided or at. leaſt ſuppoſed 


be ſubdivided into rex other parts , ac- 
ling as the hn, 5 of 4: Line will admit, 
here tis AY about 34. Inches 
| ork or firſt Primes is 
Porter wa tex parts, call'd Cer: 
7% but from the Fi gre 5.10 the end of 
ine each renth is divided but into five 
, and therefore each of thoſe parts 
hgnifie ewo Centefins: Laſtly , each 'of 
Cente(ms 1S;al ſtppoſed to be. divided 

D es, 19 BN»; On b ſome are call'd 
ut.a Line. x this length will, not 

T nico? this faſt diviſion. 


ſ 


UN 


— 


* +58 
£ : 
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26 tereometry medeenfre. 
3 © # « ' *. es Shs 
Sas” H F, » k k 
i L % C 4 S »% 


P — 
nit. 


FP I I 


: © co HA VP. 5 I 1. 
Numeration upon the Line of N, 


Hat Numeration may be the better 
- Nood, 1 fhalſ begin with it ypos! 
ſingle Line D; upon which obſerve, ti 
the Figures (1, 2, 3,4 5,6, &c.) by m1 
the Premesarediltinguiſh'd, areall Arbitn 
points, and may each of them repreſent 
many intire Units, Terms, Fundreds, or 
ſends. They may alfo repreſent ſo wi 
Tenth, earb, Thouſanath, or Ten Th 
ſandth parts of an One. 


os, 


1. elmennd Aoputgonn Suppoſe 
frft prime or Fig .2-at the beginning 


Line, doth repreſent one if, hen fa 
the Figures towards the Tight, tiatid, ( 
3» 4, 52 &c- to 16.)'1 ; 

and the tenths -in cat 


Or, tex 1 at the þ 
preſet ro Units,” then will each Primev 
wards repreſent 10 times ſo many Unit 
the Figures expreſs ; thus, the Figure! 
3» 4» 5» © C. Will be 20, 3c, 40, $0, Os. 
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Stereometry made exfle.” 27 
id when one Prime repreſents 1 © Units, 
h tenth in that Prime wall be 1, and each 
_— theſe tenths will be 1 rently yart 
n Unit. 

oa let the firſt Prime vepreſent foo, 
wtheFigures 1,3,4/5; Fc wit ſent 
400, 500; '&64 ahd. 9:20 

he will be'q 1000, [and-urror 
us fuppoſition 1:tenthineatch Price will 


bs Units, and in thoſe tenths vach- Cert 
n will be 1. 


For Derimal hats er 1o bt the 
of the Line (at DY repreſent” 1; then 
? Prime towardsitheleft, will be x, 
[in thoſe Primes aut vent wilt deo1, 
in theſe tenths each Centeſm will be 

I part of an Unif./- ; -XA 
0 _=_ _— more ade: draw _ the 
1 atthelnphrningeFthekine 
= 4$0at thera of the 
= Fer then _—g have 2 Line of Num- 


mar ts rand Ye ag which TT , 


p: aw 7 bobs » we. 

n » by 10, and r&-at theta ra thevedf (or 
3 all one: — p00 ted Line 
repreſent! 1 xonfet gence '1 

. mialatle bf the Like B' will'be i :000 , 

i for the ſane eaſes oy 'at ths of 


28 Stereometry made eafie. 
the aid Line (which-is alſo the end of 
Kod. ):-will be x 0000, | 
7: But: keeping'the Rule as it now ſta 
let 10 at the end of the fourth Radius ( 
at B)-re 1, then ſhall each Prim 
the ſaid fourth Radius repreſent .1, in 
third Radius .61, in the ſecond Radius « 
and-in the firſt .oo01 part of an Unit. 
So will z inthe firſt-Radius be .0002 
the ſecond 002, in the third .c2, a 
the fourth .2 parts. 
+ The Numbers and Divs/ions on the Li 
beipg thus explained, it wall not (1 prell 
be difficult to-find the point upon theli 
where any Numbergiven is repreſented. 


Probl. -I 


eAny Number being propoſed, to find ti | 
: There the ſame us repreſented, upon rhe. 
heya Ly . _ | egy 


; A Mongſt the by which the Pn 
A gr ers rk the fir Fign 
:the; Number giyen z and for the /econd. 
- Eure thereof, . count ſo: many of- the it 
; tenths towards-'the right hard-as; that 
. zure hath Units. Then for the third Fig 
- count from the laſt tenth ſo many Centd 


Stercomet ry madle eafie, 29 

t third Figure hath Units; likewiſe for 

fourth Figure, count from the laſt Cen- 

ne ſomany Millions as the ſaid fourth Fi- 

bath Units this done, you have the 

t where the Number propoſed is repre- 
ted. Exa F 3 x | 

t the Number given by 1895 3 for the 

F Figure thereof Giz. 1,) I count 1 at the 

inning of the firſt Prime on the Line D, 

the ſecond Figure 1 count $8 tenths next 

6 thefaid Prime; then from that tenth 

punt nine Centefms- for the third Figure, 

ly, for the laſt Figure 5 I count (by 

mation) five Millions, which is half the 

t Cemteſm; ſo I find the point a g will 

reſent 1895 , and by the ſame rule the 

imber-171 5 will be found: at wt 9s 

g, and 1137 at the point Bb: Hence 


bs: © 
i, That (ona Line of this lenf;th) only 
four firſt Figures of any Number pro 

1 can be diſcovered, for if the Num 

en were 189562, it would be repreſented 
the ſame point where the former 1895 

as found (viz.)) at a g. 

2. That all Numbers which after the firſt 


gure have ing but 5 (as 20, 20Cy 
doo, &c.) are all rep ed at the [4c 


Int. 


30 "Aampe maae "4 


SQ 20,200, 2999 ,-2re all repreſented 
Ty Fignre 2, at the beginuung of the leq 


;. Al Numbers en Ring of ehree Fig 
_ havinga &ypher iaghe »/ddle, are - 
within the firſt tenth of that Prime, at vi 
the firſt 6gure of the Number given is fe 
Example , let the Number given be 3c 
for the forft Figure Þ count 3 on the Li 
(which L hipd at. the beginning of the th 
Prine) now-$here deinga:Cypher in the 
om EN mult not conn any of vhe ten 
the 1a/t FiguzeB, Lcount 8 Cer 4 
hw 'that is. the poant. Which doth re 
ſeng 308. 57] 
4< &I| Nupabers conk&ing of fow'} 
and having two Cyphers inthe made, 
be: {ughr bexwinxert he beginning of 
Prime , unto which they belong , andi 
ata Kg > _— es : fo 
Ng; given the fir/t Figure Vie. ) 4y 
oe: at. the degtaning ot the fourth F 
Naw. there bevig Gyphers-1n.the ſecord 
gurd places, 1 mp not-count-any of! 
— or Centeſms ,” but for the 4/t Fig 
, I eſtimate 5 Millions, which is about! 
middle of the krft Ceneefm , and that 
the point yrhere: 400g is repreſented. 


Not 


Sago amerry, made eafhe. 21 

Decimal Feeogs nd vive Num» 
Xe fox ar th ſh N boy 

a eh um 
hae * ho 2 will -he fond at'the 
| the. ſame rule a3.the whole 
ag AF ILTTY p 


Probl. B 


the Zave all ned, to find 
tht 1 Fee ae ame point. 


FatieICs at the be- 


within which the 
\ for the fir wp of 


| He oa etal ATED 
1 Ws el beginging of 


te aid point. 
Example, Suppoſe the port propounded 
2 WE, becauſe that point is within the 
/ Prime, I take 1 => the firſt Figure TC- 
C 4 quired : 


132 Cverconverry mailed, 


"quired: And then finding 7 tenths bet 
the beginning-of that Prime and the poi 
grven,” - I ſet-down'7'for the ſecond; the 
finding 't Ceftteſitr between: the taſt ten 
and' the ſaid point,” I' rake 1” for the 
Figure: Laſtly, concerving fre Millions 1 
be comprehended betwixt the laſt Cente 
and the point given, -I take 5 = the fo 
Figure required. This done, I conclug 
thar the Figures repreſented" at '('w Jy 
pointgiven, are*r7ry.* In like ma 
the point given were inthe -jddle of the 
Centeſin the fourth Prime: 1 take4 i 
the #ſt Figure; but here becauſe 1 find! 
ww __ ixt the green, TREDO that'P 


fronts ; then fi 'no- ot n 
rhe FOypEy inthe thir, e; Lal 


finding the | d in the mid 
of a Gentetin, Gonich' is ſuppoſed to bed 
vided into ten Millions) I'fet x5 in the fe 

place; this done, the Fignresrepreſentel! 


the poins oof wilthe fouyd 4005. 
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The ufe of the Line of Numbers in 
Arithmetich. 


| N Arichmetick (faith Mr, Wingate, ) _ 
are cbree ſeveral ſorts of I—_ Arith- 
cal, Geometrical and 

oy cnprctrog when _—_—_ Numbers be- 
FOmpare retain amonglt them-. 
ſelves equal di , as theſe, 23 45.6, 

p, &c, And this is either continued, as.in the 
Vumbers pro , Or in theſe, 
4 & 9 12, &c. which is alſo called AHrnh+ 
al progreſſion z Or a rank of Numbers 


mM dri tically proportional z or diſcominued, 
Ws in cher: 2, 4,8, 10, orthe like. ...;..,..;- 
of. Jeomvrical proportion, .is when d3vers 


Numbers being compared t differ Ao 
You? themſelves, according to the ne 
= or reaſon, as theſe 2, 4, 85:16 

here, as 2 is half 4, Bale &, and 
$ balf 16; this is likewiſe either age, 
- in thoſe before x fooled or ip theſe 
1, 3,9, 2 81, c. which are [0 Auk bs 


erica te ſon, or 4 ranhol 


G COmerrICA Fora : or iforimes, 


as in theſe 2, 4 62 32, for as 4 is double 2 
{od is- > Pata brkeg 16 being 
compared wi 

e Muſical oablbreith bring of but little 
uſe inthe or echoes, Iſ{ball not troubk 
th& Reader with \It © But if the two forme 
(viz. Arithmetie#d and GevMmerrical 3 be 
conſiger'd , Ms vin | 
the berter ls oY 


ay 4 'r ond I'%g*+ 


peo a R213 1 of 4third Ga: 
Þ roptennyy Zabohtiand thto them , an th 
e's fn, Buy, a "Bfth,, GC... 


Sanennovry Waite eaffe. 35 
rang -againft againſt 
{, wpon 


upon B, 


apainſt towards 
f EOS) is niet 
d2panit x upor'A is .5\the. fawrrh upop B, | 
bai hs fogth(vin..s) wand is:25, 
0K /7b proportional on B, &c. _. . 
ke mannery, if the two Numbers given 
C2 and; 37 ot 2 inf the rf Rattys vp 


n'B, t6'5 — — — 
a eine 3s 


Nis :h/r4 wpew'B is 71-25, the forth ok 


> TS a BAS. .  — © 


VS 


Dc 


26 pn au 


7, Hs ng third pro 
.Portio £0 al umbers 2 andy; 
; which may- oF proÞortion-to, 
that 2 bears to 
Set.5 in the if Grnd Bothior upon A, to 
upon B, then againſt-2: (towards the id 
hand) upon;Ais..$ y thethi Proportia! 
ſought;z alſo againſ}:@his: upon A, 
the fowrrb,upon B, lyitt. 3 25:806 apainlt 
upon A, I.,423 4 hy IRA 
5117 258 WOoO14+%S 
 Maloplireamly the Lines": . 
'176t yn1099207q of Das « [ 01M 


ISLAS. 4 Ee) ,>7Rrobl. wy S \ 


N Multi 


bers, Wixt, or Doc Fraftiow 3 | 
proportian IS 3, \i 9113 3. 21 © 8 wh 


es 1, # tothe Mulfdj enrol 
$045 _ IO icand, Wis Product, 


Produtt; 

have Go mar pag cham /radferdee | 
Numbers giyen Lg ade. hey, = leſſwi 
them. dd yor cx he 1p 
gures. of the \Produg ; 4 ny in will 

one leſs. " Exampk 


Stereometr y made eafie. 37 


| b. Example; 2 be. 1 rag fo Wael 
y6 by. 13 : 

Says 11: dupits +6: © 26} which Anilogy 
proportion may be read thus, 47-3 1s to 
Fois 6to 24- 

herefore, Set; 1 upon t the Line | B, to 4 
the Lint A, and then againſt 6 upon B, 

upon A, which isthieProdudt ſought. 


ES Eo. 
Hi 


1A, then againſt 
, Which| is the Pro- 


My ” po the Num- 


a my made the AMulriplicatorz and 
-alfol, -that:the Produtt hath as many 


- the-Nutibers given 
A —— he? ne 


decuuſe the deaſt bf ithem Cohin. 26) 
exceed ſo many of the firſt Figures of 

Frotiak,! [aoterding to the rule beforgy 
=, \ Famars. no Be 
+ Jroportion =, . 


2qu 5 2 ka nad 119 


afgnon Jubor Therfwey 


Tin; 2117 .An 
yer op hs 


95-2) 


2 il 3q 1c 


ee os SL FH CHOP IPO >} 0 2. co OI 


5) 
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Stercomtetry 49s eafie. 76 
ng ſet 1 to-the Multiphcator,, againſt 
Multiplicand: you: have. the } $ 

2 be Multiplied by 14,.the Product 
3; if 2, the Prom will be 42, if 4, 
if 5, 70, &e. Henee I conclude, that 

mplicand had beer but af vt 
Iut- would have been 95-24, batiohe 
9p being 68, the Product muſt 
p52. for) by taking away: the prick 
Fraftions in Eh <are clade whole 


SUE, | 


ien of rwo Numbers given to be Mul- 
, ty | ' e:p8Hi er. '  # pf) nf G 
© the wbale or wwxt Num AL 
per, and having ſet. x ic, eel 
Tn owed hcym « {6 {hand 5 fot 
: ao ens; a 4243 + 
5 ard 3$2511914 £5) 093 503 1ovooti 
ct.u 00A, £0-27.3500 Band then/againit 
ohich being loff;than 1-1 Yock! yomrards 
kit hand)anA'ls 22'\theProdut or B: / 


nd AY a number. of :aerc 
1 foutr places cannot bis exattly expreſſed 
a Line of this length:,/ per the Produtt 
any Moltiplicationatay be diſcovered: to 
$+ Example: 


40 Mg. made caſts,” 
* Suppoſe I were to 
ITS 7 54 -The (proportion is, 
$42 : 2482 . i24oak 
Therefeve, 


/Set _ to54 on B, and then 
200-6, is ware B: Now re Ty, 


1 


\ 080 


c IR the Product mill ww is lagi 
een z:the Mnirtiplicand,: you 
; thang er, apon'the Line )::the four fir 
a 34d; 'the'two laſt 1 
by: M byidg-(in ones mind) 
two yy Figuresof the plicand, 
two laſt ofthe Adudriplicator ; tor ſo ſhall 
diſcover the two laſt Figures: of the 
&, :whichir this Exam le. will be 
Which placed behind ithe' four: firſt (ﬆ 
1340: » -. makes: ' the: Produt coll 
| t hore: add: more Examples, | 
theſe 2 - ab givert _ ferve, they 
- Citing (I; hope ) fafficient direCtions 
all the variety that can happen-in M 
Plication, 
& Dini 


RPO: 4t 


a Peers lon by "the Lines, © 
12009 29) Problct th” | 


Aumber br given to be divided 'bd 
"Mother ro ford the Quotes, .- 


Diviſign book of whole. þ Numbers and 
nuxt, the proportion.is , 
As the pans 2 Pg 
8086 tpe Dividend tp th Subs 1.7 
| g ves Gonſilt of (bur) 


PF 03592530! & oh ad vitl 5 5113 


þ."Exvwplet” Let i be required ts divide 
we proportion is , | 
#7 it In 24. WY 


ob 


: iy «* NE ue IFTER 
et 4 Bto itnpon Aja a againſt 
oe ao ot 


2. . Example: Lee it be required 10 divide 
769 Edd rare egtrr OS 


bo 8 as 
26, 1 176 There- 


Therefore , | - 
Set 26 upon B, to 1 upon A, and i. 
againſt 1768 upon [B, is 68 (the Quotie 
upon A. -2Þ 
3. Example: Suppoſe 952 were take 
ded by 14: The proportion is, 


This ſhews ( in all Caſes ) how m 
gures mult be juthe Quotient., the" 

the firſt, of which may be found by 

Rule giveg,in the Introdution, page + 


Seredmetry vale eafie, — 43 


Dr-it will thus appear, that the Qpo- 
tin the laſt Exampleis.68, and not 6. 3, 


-b8: pang navy TY 


alt Fen } F = honed, 
WAY 


4A 5 Wen. 


This is bus; the Comets T1 ho - 
, ge - Multiplication. for as by: ther 


3 b 
he Produc won bexF4 0, ai 


Th $ 1616-50 eve i eee 


the Queeicat 
Wes; France miles Jun 
4,07 


mm the Diviſor 14:. 28, 56, ci 
at, that, if theDividevd were but pF. 
F Quotient would be 6. er : I 
ing 952, the Knit D E 
ing _ the NR to us 4 L 
rebels ny, ENF. 
: err | les it is way 
| | Dieting of the Rule we both Mito 


d Div; 
Fi _ 


44 Stereometr ry; made eaſſe, 


- For if 14 be a Multiplicator, ſe | 
B, againſt 14 on A; this done, againſt 
Multiplicand upon B, you have the Prod 
upon A, as appear'd by the third Exam 
of Multiplication. 

And without moving the Rule, if 
ſuppoſe 14 to be a Diviſor, then apa 
any Dividend upon A, you have the Q 
tient upon B, as in the laſt Example 
How by rf Divifer to-6nda Mar 

w by vi/or to-finda Multiple 
was ſhewn in page 17 of the Introdution; 
may alſo be performed by'the Zine 


-*Thos: kaving-a Diviſor: to: find a Mi 
| g* WH I-19 $65: {6 5 * OS EES: %13 
;- Ser/the Diviſ6r giver-upon A, to 11 
B, and 'then againſt 6 Cdbernrils the if 
band) upon A, 1s the Multiplicator upon 
_ 25 were a Diviſor pIVe 

__ a Micator,” ' = k 
-" Jet 25 upon A, to 1upon B, 1 
againkt ©. (cowards the left hand) upoa! 
is.04 the'Multipticator ſought. 
. "By a Adwltiplicator to find a Diviſer : T 
1s but the Converſe of the former, for hari 
04 a Multiplicator upon B, ſer it againſt! 
pon A, and then againſt 1 upon B, 1s? 
Diviſor as before. 


[| 
| j 


. 2 2 3 - 
Stercometry made cafie. 45 | 
| 
I 


Redutton by the Lines. 
mw eye Foniunine 4 Devine. 


Tien ought 
: Co we 
ſz.) .25: For 


4 4pm 619 Cop By Sa B2- 


dn A to . a! $5 

Alſo 44 will be. 19s for 4s 28 upon A, 
© "Garin; So is 1,vpon A, to- 75 
Inbke mannerthis vulgar Fraction! viz) 
$13 equal to this Decimal , viz. 60625» 


Ir; Set 960 upon A, to 532, upon B, pw | 


jainſt x upon A, 60635. Vent 
for aoy other. 


Ts | 


- 
P OA EIS NT SD” wie ut; A 
+” 4 atop Seniors C17 BO Rn” 2 SL A OR £ "I 8 Boren 2 


'To reduce Shillings, Pence: anal Farthing 
Decimal of a Pound Sterling, 


1. If eyoo Soplings only: Set 20 
Shillings in a'Pound upon B, to 1 put 
then againſt an rs. 8 he Shilli 
thai 20) pen -48:eks'Decitnal Fr 
upenA4 thus-1844 is equat to-..g, » 
wet ed þ 3 «.'\.15 of a Pound, Oi 

| If they be Stiflings'and Pence, 
Sofas Ponkg then ſot/240 (the 
in'a-Pound) upon B,-to 'r upon A; the 
gala any Number of . Pence toward 
ft hand upon 'B, is the Decimal Frail 
wpon A; thus, 55. 6d. that; is, 66 
will be. .275 of a Pawnd. : : 
6+ If a do mg dot tangy 


"things rowards the left Nani vpoaB,k 
dye wamgpmnee yy > hare thys in 5 
29.t are 2 1 againſt w 

(if the Rule be ſet as tiger tt direQt 
you have .277 the Decimal ſought. 


Probl. 


my | 19 


Probl. YF.. 


Yee imel Fraition be | * 
me jnto the kyown 6-3 ode 


te Decimal be part of 2. Pou - 
= y $3 LuDO By 20] wo the ge 
Pound be 1908 A. then Trek She Decal 


4s fa. Dy 2643 were tos re- 
ub hs 20 ap Number of Shil- 


Wie KR any 6 19-29 
{1 bn ny *parts © a Shilling 


has to g 
= Decimal given into 
Set 1"uponi B, to 240 { the Peige 


Tru) upon thep againſt, 3625 
qcontl contala't pews 
. But PA inet tte 


duced into Farthings. 


bd - 
; 


| mage Caſte, 


1 upon A, to 960 (the Farthir 

a Pound) upon B,, and then againſt, 
upor A, is 732, ahd ſo many Farthing 
contain'd in 7625. _- ON 
Again, ſuppoſe ,7625 were a Dit 
of an Ale Barrel to be reduced intoC 
Set 4, upon A, to's2 (the, Gallo 
Barrel) upon B,' Lien againſt” .76251 
A, is 24.4, that is, 24 Gallons and .4 
parts of 4 Gallon ; to' reduce this 4} 
Pints, ſet 1 upon A, to 8 ypon B, ail 


Aggint 4 pon A. is 3-2. Pines ;* Sd. 
of an' Ale Barrel is <qual ro” 24 Gall 
Pints and 2 tenth parts of @ Pints. . 


| Probl. VI. 
Three Numbers being given, to fond « 
1 ; : 4 n . ”m 4 dire proportion. : 4 


A * 


THis is call'd the Rude 'of Three Ph 
"A and by the Inſtrument is wroi 
2, TREE | 


Trap If 8 WIPER will make 
Barrels of ay How many Bar = 
af fch Beer will 22 Quarters makg f 


Ser 8 upon B, to 20 uponA, and then 


ainſt 22 By is 5 upon A. and fo 
y Barrels will 22 Garters make; and 
ord _ to this tion 24 will make 
28 wi nike 70, alſo g2 Quarts 

Lake 3 Barrels, &c, 


- Probl. VII. - 


three Numbers river, to find a fourth is ; 
an inverſed proportion. 
His is call'd the Rule of Three Inverſe, 


in which obſerve; - that if the third 
umber be greater than the firff, then will 


fourth be leſs than the! ſecond. And con-" 


aiwiſe, if the chjir4 Number be /eſ5 than 
rf the fourth will be greater than the 

» and in cither Caſes the Rule is 
- 


Set the third:-Number upon A , to -the 
ſt (being of like denomination) upon By 
| then againſt the ſecond Number upon 
you have the fourth upon B. 
D — Example: 


Q 


# ES ER Pg FR - FEY 


5” : SEG Ca CIS Set tag cos SHRED I aun he a % © "+ "a, 

"= © 7 IR 
. F:0þ '% 3 
St POM: EE 5 

- £1 # 

o - . 4 
6 7 ” WS | 
o 


in g. days, In bow many days A = 4 
the ſame work? © 


- Set 12.uponAg; to:8.upon B, then aga 
oupen A,19:6-upen By which-is the anfup 
For 12: Men--may: dp the fame work is 
days, that 8-Mendorin;g days. 

But if the Queſtion had. been., In 
many days can 6 Men do the ſame work? 1 
Anſwer will be 12: For, 

es 6 upon RB, Bto 8-upon A, Soy 
upon B, to 12 upon A. 


Probl. \VI1L 


To three Numbers given to find a fourth 
4 doubled proportion. 


"THis is ſuch a\ pri 10n as 1s be 
- Lines and'Superfices, or between) 
perficies and Lines, and upon the Line 
and D, both are wrought at once ett 
the Rule. 
2. Of the -proportion/oÞ* Lines 10-3 
- nts Bono {not 27 Jin 


4 " Q Son - Ee V, f 
v A os - = Ws TT $ - - A or HY CY 
_ FILES "oy: Me Obes, ne) 2 BIS _ - « 
wooue ” AD NN F "g- s * 
"a4 >. BUT IF our, LIFT of - - 

OC EBIT I WES rn WE A IL i 
HO us IS TS, 1. WEN " * 7 
Bt 5 ons Wt 08 --.% a , 
b 6 $6 ee ' F 

Ti S£- 1 FS & & 
þ : - 4 , 
q 


ixample : If the Diameter of 4.Cirole be 
nch Pe; Ages or, Contene th 

3-298 of an Inch , What. is the. content of 
wher Circle whoſe Diameter #s 36 Juches 2 


Set 1 upon D, to .7$5 398 upon C, then 
ainſt 29 upon D,.is 706.3 upon Q, 
tahy oy, Inches are contain'd In, a 
rcle whole Diatneter is 40.0 
2. If the proportion wete of Superficits 
Lines, you have the Anſwer without 
bring the Rule. at IE 
ample : If che Diameter of | a.' Circle 
ſe Area is 585398 be: 1 , What Diazneter 
| that Circle have whoſe Areg #5 706.8? 


F | 

A: .58539 upon C, is:ts ruport D, 

So is: 706.3 upon C, to 30 upon D:; 
The Diameter as before. 


Probl. IX. 


three Numbers given to find 4 fourth in a 
tripled proportion. 


His is fuch a-Proportion, as,is between 
L  Lines'arid Solids', or between. 
t Lines: And” uportthe Lines D and Es 
may be wrought at one operatior. 


S | Slercometry made eaſſe; bh 


ple : If rhe Diameter of a0 
Yo Sphere) be 1 Inch, and the Solid « 
thereof .52.36 (parts of an Inch ,) Him 
Solid Inches are contain'd in another 6 
| Whoſe Diameter i 12, Inches ? 


| Set 1 at the peponieg al the Ling 
©5236 vponE, then poly on 12 upon [ 
.904-78 upon E, and fo many Solid ln 
are contaln'd i in 2 Globe whoſe Diane 
is 12 Inches: © 

Now if by the Content, it were 6 
. #o find the Diameter, you have your & 

. without moving the Rule: For, 


"Ms. .5236 upon E,is to 1 upon D, 
So is 904,78 upon E, to 12 upon D: 


The Diameter as before. 
Prod. K. 


Betwixt two . Numbers given to find 4 
Arithmetically proportional, 


ht, is perform'd without the þ 
| Þ OAen half the ſum of any two Nual 
HU ran prppertion det 


isan 


. , 
4 4; 


Stereometry made eafie. - 53 
;s, if the two Numbers were zo and. 

{ their ſum is 50, the half is 25, the 

at fought. * Me in vo pp 


Probl. XI. 


tize rmo- Numbers given to find 4 nean 
Geometrically proportional. 


Et one of the Numbers given upon. C, 
tothe ſame Number upon D, and then 

the other giveri Number upon C, is 
Geometrical mean ſought. 


Example: Ler the Numbers given be 50 


72, t0 find a Geometrical mean, &C.. 


Set go upon C, to 50 upon D, and then 
alnit 72 npon C, is 60 upon D. So 60 
a Geometrical mean betwixt 50 and 72. 


Or thus, 


Set 72 upon C,, t042- upon D, and'then 
aſt 50 upon C, is 60 upon D, the mean 


ore. 
Inlike manner 95 and 47 being propoun- 
4, the mean proportional between them 
be found 65.82: For, 


D 3 


$4 Stercometry made eafje, 


es 95 upon C, is to 95 upon D, 
So is 47 upon C, to $6.82 upunD, 


Or, 


es 47 upon C, is to 47 upon D, 
$90.19 95 upon C, to 66.8 upon D; 


Probl. XII. 


To find the Square Root of any Nunkn 
| HNAEF- 1OGOOOO. 


He Extraftion of Roots is one of | 
& hardeſt Leflons in Arithmerick,, 
help of this Inſtrament it may be perfor 
with leſs trouble than any of the foregy 
Problems :. For if the Lines C and D, 
applied one to another , ſoas 10 at thei 
of D, be even with 10 at the end of C; 
ſay the Lines thus applied are like a Ti 
ſhewing the Square-Root of any Numl 
by Inſpection only; for againſt any N 
bey- upon, C , you have the Square 
thereot upon D, Er Cort. 
Dore, 1. WhentheFigures in theNi 
ber given-are even, 44. when the Nut 
conlifts of 2, 4, 6-Qr 8 Figures (being Ii 
gers) look the ſame in the ſecond Rad 


. 
© I 3 


% 


7-4 i ſ- *4 
; *% 
N 


the Line C, and againſt it you © havg the 
nuare-Root upon D: And. in this caſe the 
id Root will ever conſiſt of half as mapy 
4 5 as-the Nemdergiven- LED RS 


Example: Let 16 be the Number propoun- 
+1 ſeek 16, mthe fecond Radius ypon 
"and againſt it upon' D, NOS. 

pare-Root apirpib 70. bn: 


bp like © 


be 48 N 92.364 p 
i$4996 


2 » When the lntegets ih the Numbers: 
5 i ie viz. 14.3, 19% 7., ſeek it 
kx Yar the Ligne Ga, 4nd 
rain bo hr 66t. Tough And 
ata. ave NP. oh 'niany 

fandp avi Numbers given: and One more. 


rang '' Let the- _— given” be 

[ ſoek this upon" the" brft Rattius 
Fo Lin Cy and* ac 1 find 2:5 
Root ſonght. UE 52 (FH q 


* X 
IF TY os 
ns $f 


| Sq ob, he.the - 576 C 
L44 20736. 


IV . D 4 Probl. 


56 _Sterepmatry made eaffe. 


' Probl. X111. 


To find the Cube-Root of any Number in | 
. * _  100000CO00. : 


Lace the Lines D and E one by ano 
ſo as 10 at the end of D, be evenm 
10 at the end of E ,this done againſt 1 
Number ppon,E, you have the Cube-Re 
thereof upon Dy Er Cont, © | i 
- Noe, 1. When the Number'givenn 
fiſts of 1, 4 or 7 Figures (being Intege 
 &ndit 1a the firſt Radius of the LineE, 
againſt it you have the Cube-Root ſoup 
Example : Let the Number giyen be 337 
I ſeek this in the firſt Raduus in the 
E, and againſt jt I find 15 upon D, whi 
is the Cube-Root of 3375, and ſo 1521 
the Cube-Rcot of 9523128. 
2.. When the Number given conliſts 
2, 5 or 3 Integers, find it in the ſect 
Badiu upon: E , againſt it is the Rc 
ght. Example: Suppoſe 35.937 
propounded, find this in the ſecond Rad 
of E, and againſt jr is 3.3 the Cube-Ru 
upan D; in like manner is 275 the Cale 
Root of 26796375. | 


poet _ OPS > 4 cir. PHONES mT Nos ec AI PRE N44 
BT ERS ET ER. 9 og We > eg EV 5 x , FAS RW FR 
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Stereometry made taffe, 57 

3, When the Number gen conſiſts of _ 
6 or 9 litegers, it muſt be ſought ui the ©: 
ird Radius, &c. For againſt-it is the - 
ube-Root : Thus againſt 125 in the third 
adios upon E , I the Cube-Root , 
d ſo likewiſe is $88 the Cube-Roort 
d0225072 - | | 

Laſtly, to. know how many places of 
tegers muſt be in the Cube-Root of any 
umber given. 
Put a point over the place of Uhuts in 
e Number given, then omitting 2, point 
ry third Figure toward the Teft hand , 

1 tell how many Points for ſo many 
aces _ Integers mult be the Cube-Root _ 


"341 


———_—— 


"—_— 
—— 


CHAP. IV. 


Of « Super ficies. 


A Swperficies is a Figure incompalles 
about with a Line. or Lines, and-16- 
ther Round or Angular. [4 

2A. Round Figure 'is that which is cor 
in'd by one Round Line, and is either 2 
rcle (as Fig. 3.) or an Ellipfis:(as Fig: 2-Y 


D- 5 $- AB 


F8 Stereometuy made eaſe, = 
. * leh era they-.are Genonunated 
35.2 Figure of. three. Angles is call dal 
angle, oF fopr aQuadrangle, &e.: 4 
4+. A Traxgle is a Superficies compre 
ded by three Right-Lines (as Fig: 34) 
thele there are fx-varieties, which'L 
VIDE th.mention, they being all meaſu 
y one and the ſame Rule. | 
» A; Quadrangle is a Figure compreit 
by Fo 46, Cys , and 1s cath 
Parallelogram of {Frapezium. - 
6+; A Paralldogram is.a Figure whoſe 
Polite lidesareparallel, having equals 
_ ces from one another in all places, 
either right or oblique. ; 
7. ft Kreht- Angled Parallclopram, 0 
whoſe Fs all right, "ey 1s elther 
Square (as Fig. 5.) or an oblong (asFig.4] 
8. The Otliqne-Angied Parallelogram,l 
that whoſe Angles are all oblique , and 
either a Rhombns (as Fig. 7.) or a 1K 
haides (as Fig. 6.) 
9. A Trapezium, is a Quadrangulark 
gue, W four ſides are not all cc 
(as Fig. 8.) Y & 
/ . - 19, Fignres conſiſting of more ſides U 
four axe almoſt innumerable, but are reW 


*%a 


» Grey Srbe ets ' Regular or in I : 
+ of Which ate afo'call'd Polygons.- Mt 
11. Re ENS, i 015 = ſuch whoſe 4i ads | 


al, they theirnames 
pm the Number of thei $550 as that of 


we ſides is call'd a Prirrayo ACIT-EDE 
bar of fx fides an Hexa FP _ Of .irrc- 


it ,” is necd! Sto fay any thing, 
; bee intafin'® after the fame Fel 
$a Trapetinm. 
| ſhould next proceed to ſhew: the Uſe - 
f the Rule in this meaſuring of Superficies, , 
—— will _ be aftogerher” tmperinent | if. 
premiſe; - 
That every Mepritade muſt be meaſtr'd ' 
4 _ kyown- kind of Magnitude that is , 
neal (or like) to it. A Line is' meas -- 
oe as one.Lineal Inch, Foot 


- Sinerfikes is menlet: d by a Superficies, | 
$ one. Square Inch op-Foot, &c- A =. 
 meaſur'd by-#" St, a5 ope Eubick Inch, 
ie Cubick Foot, &e.. 

: Lineal Inches / Line” 


If.1s.. 


44,91, _ orF | . 
Cubicallnches\ 
ple ny or Feet, 


_ Then is 'the Quantity or. Content 
either of theſe kind of Magnitudes faid 
be-known : By 

. .And the meaſures of Capacity comma 
uſed in England are of two forts, eu] 


| Comodities, as Corn, Oc. t 
Gallon for Beer and Ale, contains 282, k 
Wine- 231, and for Corn 27524 Solid Inca 

See theſe more fully explain'd in theid 
lowing Tables, each of which doth ſhe 
how many Solid Inches are contain'd in 2 
of the other meaſures exprefied therein 


A Table of Beer 
Meaſure. 


4 \Calbons. 

36'] 9 |Firkins. 
"2. 18 2 [Kilo it, 
144/[35 | 4 | 2 | Barth 


Inch 


8 


A Table of Ale 


-”» 


2 [Quares, 


Gallons. 


——_ —_— 


64 


"8 [Firkin. 


Fl2 


24-156] 128 


128 


wy 


16 | 2 |Kilderk ins. 


82] 4 [2 | Barret: 


f, 


Pint. ; 
LOnart, 


3l } 


A Table of Wine 
Meaſure. * 


3 
> 


72 


18 


Gallo. 
Rundler. 


212 


en —mh—— en 


oa ——o———_—_— 


1008} 
— —————— 


2016 


44 
504 


252 


63 


Iz 


673 


336 


Fl 


44 


Hogshead. 


1 qT ercion, 


50+ 


1008 


126] 


- 


2| 12[Pipe, 


252 


14 


41312 Fun 


IS Table ſhews that in 1 T«z there is 


pes, 3 Tercions, Hog ſheads 


Gallons, 1003 
12 Solid Inches. 


, 14 Rundlers, 


warts, 2016 Pints, and 
( he Fables for Beer and 
are like this, and need no explanation. 


CHAP. 


OY ad aa; oY _ 'S; 8”! b 7 * A 5 z w To £ [pes $5. 
"2 < x 4 
made | 
9. 
1: 
Rd 


_— 4 


C H A-p."V. 


The Uſe of the. Ra in Medſwin 
Superfrres an if of. aCirck 


"He ' Area or Su} iciab: Content, 
Circle is foun Eh knowledye 
Diameter.or Cixcumference , I ſhall 
fore firſt ſhew how by _ of theſe tol 
the other. . * 


Probl: "IS 


The Diameter or SAT MI of aC 
either being given. 10 find the other.” 


T is prov'd by a Learned * Authors 
' the Cirau ference. of © $f 

that Circle whoſe Dig- paller's 7 | 

meter-is Unity Cor 1) 18 — Goomet. ith 

y- on ns br, ; but for F919 +. 


il es - "ler QIDET OY 
Saivche lenge Cirdeo the 


cumverence : By the Initrument thus, * 


7" \ abs at SCE OE TL AS CO SE TOI Ow " fy O , a FR ICE" IT " vw? s * 
0th. ara Rs TI OD OE end etna oe 3 8 a. Bo OS OS IG 
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| ron the Line:A, againſt 2. 141592 
he Line B,, this done againſt any. Di- 
,. 561 the Line A, you- have the Gr- 
ference on the Line B, and the NT 
= aginſ, | 


Soy; 27 . 
Theſe 30{ you: have 
atncters theſe Circ. Y 
} a ; "_ 079 


-Or Conrarjwie againſt ; 


£20 ' 3:36s 

Theſe Cir- J366 you have ) 9-549 

nferences. J4o( theſe Diam. 1 2732 
FO 19-91 


And fo of any other. 
Probl. It. 


The Diameter of any Circle being given t0 
i the Area (or Z thereof) in Inches, 


Ale or Wine G 


and ſo in Ale or 
der Barrels. 


x.. For 


1. For the whole Area in Inch 


T7» Area of a Circle is equal tothe 
or Rect-angle of the Diz 

into half the Circumference, that isty 
if half the Diameter be Multiplied by} 
the Circumference, the Product will 


ark \-'2 

hus , when the Diameter is 1, the( 
cumference is. 3.141592, the half of! 
is 1.570796, which Multiplied by} 
the Diameter, (vz.5. the Prodatt wil 
the Area of that Circle whoſe Diamety 
8 (viz. ).735398. 

+ The Areas of all Circles are in propor 
one to-another, as the Squares of their 
ameters, (2.-12. of Euclid. ) 
Therefore, as the Square of the Diame 
of any Circle is te the Area of that Cird 

So1s the Square of the Diameter of1 
other Circle to the Area thereof. 

In the Circle above mentioned the Di 
meter 1s 1, and the Area .735398: 
the Square of 1 being but 2 it muſt hol 
Hs 11s. to .785398, So is the Square! 
=} Diameter to the Area: So. .78 5391 
a fixed Multiplicator, and if an Unit wi 
Cyphers be divided by. .785398 the Gf 


RE. - 
* 7 
w 


hes 


© the 


. 
i Fl 
. 
ls fi: 


I by 
my 


the ( 


f of | 
by | 


fi; «l:; 


$1.58 
cif 
10 
of x 
Þ 
10 
{1 
$1 


1h 


Stereometry made eafie. 6g 
will be 1.27324 2 fixed Diviſor, and 
ither of theſe fixed Numbersthe Area 
y Circle may be found, either by Muly 
ation or Divitiog, if the Diameter be 
given. For if the Square of any Dt- 


ry 185398 Hol | 
inided - bd 23344 Quor.F © 


Area in Square Inches X Feet or Yards, 
ding as the Diameter was meaſured 
p77. 3 23 © ok 

| ith wore expedition by the Inſtru- 

1 us ; 

'n (a Diameter) -upon-the Line D, 
785398:(the Area thereof) upon C.- - 
his done, the-Lines are like a Table 
cles Area to all Diameters, for againſt 
Diameter the Line D, you have 
Area thereot upon C. 


Example: Zet the Djameter be 20. 


Set 1 upon D, to 785398 upon C, and 


n. againſt 20 upon D, is 314-159 the 


a required upon C, and as the Rule 
ſtands I-alſo find that when 


the 
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the Dia- 525 the Area = 
meter 1s 40. inks 1256 a 
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Totes when the-. 


19-54/ 
"£22.508! 
25-23 


2. For the Area in Gallons or Barrel 
" Fhe Area in Inches Divided by 18 
267 5 -Qpateithe ArezinAlc of Wine( 
as en [;and ſo: for: any; & 
meaſure expte in'the- former\Tal 
but- without knowiug the: Area in Inc 
the Area in Gallons or Barrels,may be 
thus: Divide 7852 98. | 
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ke ſeveral Quotients are the Area of 2 
le whoſe Diameter is2, in.Ale or Wine 
Jons, Ale or Beer Barrels reſpeCtively, 
are fixed Multiplicators for finding the 
a of all Circles in any -of the olhadecs 
re named, for As 11s to- any of thoſe 
nbers, 50 is the Square of any Diame- 
to -_ Area in Ale or Wine, Oc. rt> 
s Y» Ss nd : * 
you would-effect this/by Diviſion,] the 
ml Diviſors. are:thus found, | Multiply 
Diviſor for finding the Area i-Jnches, 
127324 


- 282 » \ 
d. 4230 


@12925-93 


e ſeveral Produdts are the Divifors 
ght. And the Square of any Diameter 
vided by one "of theſe quotes the re- 
aive Area. | | 
But-the moſt eafie and ready way is by 

Inſtrument. | 


| Example. 
Suppoſe the: Digmeter of a Circle be 40 J#- 
s, How many Ale or Wine Gallons , Beer 
Ale Barrels will this contain at 1 1nc# _ 
| ir 


4 2 NF = OED 
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68 Stereometry made eaſt, | 


Firſt for Ale Gallons, 


Set 1 (a Diameter)uponD, to (thek 
tkereof in:Ale Gallons, viz. )-c0258514 
C,this done theLines are like aTableſha 
the Area'sof all Circles in Ale Gallons, 
againſt any Diameter upon D, you an 

* Areaupon C, as againſt 40 (the Diany 
propoſed ). yon have 4.446 gone with 


wing the' Rule Likewiſe that'v 


(45 5-639 
ts Jo the Area. 6.962 A 
++ $2-5C will be y7656C- 
\. \s8; © _.Ag563 


Alſo againſt any Area upon C, yould 
the Diameter upon D, as ſuppoſe the 
were 1 Gallon, againſt r at the begin 
of the Line C, you have 18.95 (at A 
which is call'd the Gage-point, it being 

of a Circle whoſe Area is 
the Number of Inches in an Ale Gall 
and this Gage-point we ſhall hereafter mi 
uſe of in finding the Area, for by this! 
ample it is evident, that to ſet 1 ( an 
upon C, ta the Diameter thereof, or G4 

poil 
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it, 932.) 18.95 upon D, is the ſame 
2, 25 'tisto ſet 1 (a Diameter) upon 
to (the Area thereof, viz.) .o027551 
1C, for in doing the one you alſoeffect 


other. 
Vhat hath been ſaid of finding the Area 
le Gallons, may be underſtood of the 
ne Gallons, and alſo of Ale or Beer 
Is, For the Area in Wine Gallons: _ 
1yponD, to (the Area thereof in Wine 
dns, viz.) .003399 upon C, or (which 
one) ſet 1 upon C to (the Diameter 
age-point, v3z. ) 19.15 upon D, this 
againſt any Diameter upon D, you 
© the Area in Wine Gallons upon C, 
againſt, 40., is 5.44» againlt. 52.5 you 
e 9.37, and ſo for any other. 


3. For the Area in Ale-Barrels. 


Set 1 upon D, to (the Area in Ale Barrels, 


) .oooo8703 upen C:' Or, ' 


Set 1 upon C, to the Gage-point for an 


Barrel, viz.) 107.19upon D. 
hen againſt any Diameter upon D» 


2 have the Area upon C: So againſt 40, 
ad .139 of-anAle Barrel, in{ike manner 


_ | done for Beer 
Parels, the like may be —— 


ie Diameter were 151.6, the Area is 


70 ereomenry made eafle, * 
Barrels, for whichthe Gage-point i & 
Butro make this as din is | 
Notre, When the Area of any Cireleis| 

in Ale or Wine Gallons, if the Dian 
be more than 17.15 (the Gauge-poi 
Wine) or 18.95 the Gauge-point fir 
Gallons) yet jeſs than 100, in ſarhey 
ſer the hom pee upon D, to1# 
beginning of 'C, then againſt any Diar 
from the Gauge-point to. 100 upon D, 
have the Area vpon C m Ale or Wie( 
according to the Gauge-point made uf 
Thus the Rvle being ſet for Alk, ye 

find that when the 
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ZOY * 4-456 
4®( the Area 4-450 


Diam. is | oO will be 7.625 


17.825 

100 | 27.851) 

When the Diameter is Iefs than! 

Gange-point or ' more than 100 , 

ſet the Gange-point'to 1 in the middky 
-C, this done againſt theſe 


mote SLY have! £.6257 
Dane ele trene947 ; At 


upon C #2789 * 
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{ without moving the Role, if $0' al 
inning 'of  D'be-100, the "Area a- 
3t will be' 27.351 :©:S0/againſt this 
ter, viz. 200, the Area is 1121.4 Gall. 
ſt 300, It is 250.7, and ſo on to 600 
s Diameter, againſt which you have 
9, &c. by this you may further ob- 
, that if the Diameter be increaſed by 
the Area wilt increaſe by hundreds : 


The like for Wine Gallons. 


Laſth. 
r of the' Area of a Circle tn 
Ale or Wine Gallons, '&c. 

the Gauge-point to 4, 4 or any other 
| of 1, then againſt the Diameter you 

the like part of the Area. 
mple: Let it be required to. find the third 
rt of the Area of a Circle in Ale Gallons, 
the Gauge-point to4 of 1, viz. -333z 
| againſt any Diameter you have 3 - 


. < « 7 
7 þ 4 & QI 


the Area, thus againſt rco 1s 9.2 
is 4 of 27.82, the whole —_— wn 

Underſtand the: like- for Wine G: 
Ale or Beer Barrels. 


Probl. III, 


The two Croſs Diameters of an E Uipu 
given to find the Area or Conten 


A S the Square of the Diameter 
Circle, is to the Area of that @ 
So is the ReCct-angle or Product of pg 
and leſſer Diameters of an Ellipſis ti 
Area thereof. Therefore Multiply 
greater Diameter by the lefſer Dam: 
then that Produdt Multiplied or Di 
. by the fixed Multiplicators or Dn 
| Wy ( in pages 66 and 67,) ge 
rea in Inches, Gallons or Barrels, a 
ding to the Number made uſe of : 
Or rather thus, (by the 11 Probl. 
third Chapt.) find a Geometrical meat 
portion between the greater and leſler 
ameters, for this mean is the Diamet 
a Circle whoſe Area is equal to the | 
of the Elliplis | 


" Exan 


Let the greater Diameter (cd, in Fig. 2.) 
2: Inches, and the leſſer (ef) 50, by 
» Rule above-cited, the Geometrical will 
64, the Diameter of a Circlecequal to 
'Ellipſis: nt! 577 AGEL Js: 


Nel 


f Therefore on | 


Set the Gauge-Point ( Ag) to 1.upon C, 
wagzinft 6oUpon D, is 10.02 the Area of 
Ellplisin Ale'Gallonsat one Inch deep : 
& like 'may. be done*for. Wine Gallons , 
& or Beer Barrels. | 


/Probl. IV. 


) find tbe Area or| Content of a T Yiangular 
_Snperficies: | 


N all Right-lined Triangles, Multiply 
half. the longeſt ſide (or Baſe) by the 
pendiculay (which is always the neareſt 
ance from the Baſe to the oppoſite An- 

23) or Multiply half the Perpendicular 
the whole Baſe; this done, the Product 


the Area required. 
E Exam, 


Es "ou os Le a es 
7 Wn 
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Example. 


Let Fig. 3. repreſent a Triangular 
or Cooler, and fuppoſe with this'or 
other Inſtrument ,, I meaſuvc the 
fide a Þ,, aid find 1260 inches, 1 
ſet the end of my Cane in the «i 
Angle, (viz. c, and drawing ont thel 
I move it to and fro by the ſide ab, 
Lo Fo ſhorteſt diſtance HA 'l 

Line co, 110 Inches, [this Malt 
by 430 (the balf of! ab, :)-the -Produl 
14300, the Arca 4n-Square Inches, 
_ divided by 232 quotes. g0o.7, the Ar 
Ale Gallons at one Inchdeep. 

But the Arca in Gallons may be found 
the Inſtrument'at one operation, wi 
knowing the Area in Inches: Thus, 
282 upan-B, ito 110(the Perpential 
upon A, then againſt 190 (the half 
upon B, is 50.7 the Area as before: | 
Set 232 upon A, to 260 (the whdle! 
ppon B;, then \againſt half the Perpd 
Gular:, 1%. 55 Upon Ay i$ 56.745 M 
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To meaſure Quanrenguler Figure, 
Frdbl. T. 


; ary Right-angled Pardllelogramie it Square 
wOton : The Product of any .two ſides in- 
ing one and the ſame Angle, us equal to 


the Arca or Content. 


Pycample 1. 
N Fig. 5. (being Square) the ſides b 1 


and 1k are equal, appaſe each be 430 
ches; this Multiplied by it Telf'is 16900 
ie ok Square Inches : ,For the Arca 
: Gallons by the Rule: 

St a$82.ypan B), to 140-ypan A, then 
gamſt 130 upon B, is 59.9 the Area in 
e Gallons at.one Inch deep. 


,.. \Example 2. 
Of an Oblong (Fig. 4.) 


| Suppoſe-as 130 laches , and'su 380, 
be Prodadt: of theſe (being Myltiplied); is 
$400 theAreainJaches : But for Ale Gall. 
T a82/upon By: to 180 upon A, then 
6 oſt 130 ypon B, is $2.9. Ale Gallons 
& Arca required. 

E 2 Probl. 


, * ; "I F F i. "TY 
#76 Stereometry made eafie, 


. £4 Probl. VI 


1n any oblique Angled Parallelogram (hi 
Rhombus or a Khomboides ) Mulriyl 
ſhirreſt diſtance between the two lon ' 

by one of. the ſaid ſides, the Prodits 

" Te 


Example 1. 
Of a Rhombus{ Fig. 7.) 


: Oppoſe the ſide pt were 301 ch 
LJ and the diſtance q y 108, theſe Mu 
_ Plied [the ProduCt will be 14040 the h 

* 1n Inches : 'Bot by rhe Rule thus, 
. eA;5 28215 to'108, So 1s tzoto49! 
the Area in Ale Gallons at one Inch deep. 
" Exatipte 2 

Of a-Rhomboides ( Fig. 6.) 


Let the ſide xz be 260, and the diſt: 
tw 103, (the. Product of theſe is 2% 
the Area'in- Inches, By' the Rule :/'* * 
Ba we. X;;”to/260-npon Bf 
againſt 1S8 upon A, is 99.57 the 
Ale Gatlons,. i i! 1 0 © 
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Probl. VIE: :; | 


any Trapezium #-tine :aremn from one; of 
he: Acute» Angles} to. thet Angle oppoſite will. 
tide the I. rape<znum nnto; two' i riinges gj 
ke Area's of which are equal to the Area of 
he whole Trapezjum , 'and may be found by 
be 4. Probl. of this Chap. Or thus, 27:1- 
ply rhe- ſum. of the 1wto” Perperidicalars by 
valf the diſtance between the rwo Acute 411- 
les,, (it being the common Baſe to exch 
angle) this 'done the ProdufF 1s the Arca 
tf the Trapezinm. | _ 


{ ----: + Examplte-*- * 


8. being a Trapezium is divided in- 
to two Triangles by the prick Line a by 
ich ts a common Baſe to each Triangle : 
ppote it 260 Inches, then to the Per- 
aicular $e 120 fadd-the- Perpendicular 
60, the ſum is 170, this Multiplied by 
'ab, viz. 180 \the Product will be 
tO the Area in Inches, but for the Area 

allons, *'- ACN 
et 232 upon A, to 170 upon B, then 
ft 130 upon A, is-58.3' the Area in 
> Gallons: And as the :Trapezium ſo 

a4 ; E 3 all- 


78 Rn gs, meg 
all other regula ht-lined ) Fig 
conſiſting of then on T7 =" 


divided into Triangles (which will eve 
Reſs-by 2 than the Nomber of ſides) a 
then the Area of thoſe Trianglesaree 

to the Area'of the whole Figure. 


Probl. VII. 
The fdes of any Regular Polygon being þ 
at. 


JP any Regular Pol ygon,Maltiply ta 
Sum of the ſides by the F 

(or neareſt diſtance from the Center to 

hay ſides) this done the Produtt is 
rea 


Freed) 2 optagen (or Fi 
pofe each 236 big. 9: Iach, tk 
he Leber we have given AB-j 


«nd the Angle az C = =35d. 
Therefore, 


ef: the fine C= 36d, Co, A. 0.3 n 
I: tothe fide AB=.5 0.695 
Sv is the fre B== 544. 9.90 
Fothe fide CA= 693819 $71 


.£8319 Moltiplied by half the fum-of 
des, 52..2-5, the Product is r.7204,the 
2 of a Pentagon. whoſe ſide 1s 1 Inch;- 
by this method I find the Area of all 
other Polygons- fides- which are ex- 
in the ſollowing Table. In the firſt 
umn of which you have the names of the. 
ygons,in the ſecond: their Arcas in-Inches, 
jof which being; divided by: 282 Quotes: 
Area in Ale Gallons, whichare the Num- 
i8the third Column. 7 


if þArea's in} Area's tn, | 
. þ. Inches. pAle-gaitons.t 


F 127047] 006101 | 
1 | 2.59809] .009212 
 3-6344c| .012838 
| 482840] .017120 | 
6.182 1O] .021920 
| 7-6940q| -027280 
9.367 60 033210 


tdecagon | 

odecagon}i 1 . 193 [/.0397<0 f 
ow having the Area ( both in Inches 
Ale Gallons) of theſe:Polygons when 
ade 13 Unity; the Areaof each may: be 
> found when tho-fide is any known. 


I. 2 | . 
E 4 ; DAS. 
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8 Stereometry made eaſje; 


es the Square of the-ſide of any} 
gon'is to the Area of that Polygon, . 

So 1s the Square of the ſide of any & 
like, WF to. the Area gums 


n. 9s 19; + Therefore , 


If the Area-of -any Polygon Cad . 
31 the Table) be deſired. 

Multiply the Square ofthe fide byaNi 
ber in the ſecond Column againſt then 
of the Polygon given, this done, the} 
duct will be the Area in Square. Ind 
Feet or Yards, according as the hide 
given in Inches, Feet or Yards. 


And if the Square of gl ſide takenÞ 
ches Re bex.in the! 


Columns - t he uCt. is the Area 


Gallons. 
op >; 200M 
ET the as a Fentago & 
Inches, this. $q fs 2500 which? 
tiplied hy the rf Number in theft 
Column, { vie,) 1.72047, the Profints 
be 4301.175, the Areain Square Inchts- 
. And if the Square of :50 (414; ) 250 
Multiplied by thei firſt Number in the 


Column, VIZ. .OCG101 , the, Pralind: 
| PE” 


15-252 the Area in Ale:Gallons ,; which 
1, Wc exaltly. with the former, ' for-if you? . 
ny: ide the-Area in Inches; viz,'4301:175/ 
; 252, the Quotient will be: 15.252- -- 
his may be eaſily. performed -by - the” 
ment, for there you have:the Square” 
any-Number-by Inſpection, and the Mul» 
=ra is quickly wrought by the Lines 
2411G g 788 5 on} :& 2014 
ple-with much more-expedition, for: at - 
+ ſetting of the Rule” you have the 
eG in; Inches7or: Ale-Gallons)) ito' any / 
enide, or the fide to any Arcagien. 
» 1 +1194 "143-7 


\:} Example. ; 9 2 


Firſt for the; Area;in Inches;;::Suppoſe as 
ore the ſide of a Pentagon be 50, What - 
des, re er eas 
Set 1 upon D to (the Area when the ' 
le is 1, via) 15:047 npon C, then 
ainſt 5o the ſide given pp 7D 2 
304.175 the dAYan: i Schard v1 E an 
$ the. .Rul& ndw itarkds;. 2zaibit, apy ldc 
ven upon D, you have the Area upon C, - 
vs 22inft> $516 fide! green uboneD Als | 
10514 >the Ares't Sto likew ifer whEN GT! 
9b 47, ShgAterlbhes: 38005 1100 | 
Bac; 5510 oils bug 92s HS, 
$Yf E--5 , Againft-- 
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Apainſt any Area upon C you have 
were 30%, the {ide will be 41.75 , Os. 
Secondly, For the Area in Ale Galky 
Set + upon D to (the Azea in Gallons w 
the fide is. 1, viz.) 006101 upon C, 
done, againſt any fide upon D you k 
the Arca upon C, and the contrary. 
Thus againſt 5o upon D, is 15. 
the Area in Ale Gallons : Alfo | 
Gallons an Area. upon C, you. have 60 
&de upon BD, &c. * 4 
It's. needleſs to give Examples of 
cther Polygons, for what hath been ſi 
of the Pentagon may be underſtood oft 
ether Polygons, remembring to ule th 
proper Numbers as aforeſaid. 


CI 


GHAP. YL. 


The ufe of the Rule in the menſurat 
: +l axd firſt of « Priſm. 


; A Priſm ws a Solid contained by ere 
A.' Planes, two of which being oppo 

are call'd the Baſes, and theſt arc equ 

Paraltel, alike and alike fituate , Þut 


h Ne nay” be every” hore app! 
n-Baſe to-Baſe : : Under this name Pro/m - 
pmprehended that Solid of two Circular . 
ts, uſually calle a Cylinder. . 


Probl... 
Ty find the. Solid. Content of a Priſm. . 


F Utiply the Atea of the Baſe 'by the - 
{5 Peryendicular height, thisdqne the . 
aKtts the Content ſought. . 


; h Exenple... | pn | 
(Fig. 11.) repreſeng,a-Brawers Toy | 
he form of a Square Priſm 4 whole Baſe 
Kyle 1 equal ta Fig, g. each "fide. being 
> Inches, and the-Perpendicular ($1) 30 » 
&, how many Ale Gall. or Beer Bar-: 


will this Typ contain 2: 
yy the SribE xampic in page 75 the Area : 


the Baſe'on Comment at ofe- Inch deep, 
 fornd. to. be 59-9 Ale Gallons... 


$0" 4 11 Therefore4 , +; 

#t upen'B-to 30 (the depth'tpon #., 

t againſt 59.9 (the-Area) vpon B, eh 
17237 


1797*the Coalmmia Ale Gallons, 
vided. by -46- Quotes, 4 949 16 arF'96 
in Gy camber 1h; ood h 3s 1 07 2 In 
)o0wTr to Do? 2807 bo onoionm 
Tit. Or, 7 ur 4. il 


LY Si 


=— 


For the Content i in'Beer cb mithont 
ny _ Content in Ale Gall. 


Set ro! + (the Ws: in a Barrel) 
B; 0.1 30.upon A., then againſt 1309 
B, is.1,6639:the Arcain Beer Barreb at 
Inch deep. Which .Multiplicd by-3) 
whole depth gives 49- "i the Conte 
before. 

The Progion $164 Tbeing rey 


—_— A NS OS TER 


_ $2 Gallons; 'For; 
ef 1 Py ? "26 2 i916 . 33: 
So the Content of the/Tun is 4gB 
3 Firkins and fix Galſons. HL 


Exitiple © 


7. 2 BIT. 1 if HI :4> 7 : - i 


of A Ronid Prifin or colin. 


Let Fig. 12. Repreſent a. round | 
whoſe Diameter (noYat'top is ons tof 


the Diameter at, Us 
Inches ,, and the: Algi on Jet 36-19 xl 


thout þ 


ons. 


Tel)y 


130Y 
6 ol 
J Y 


Luced) 
"= 53 


ren, [+0506 596: "af $3 
| Ale; Gallons or Beer: _ 
Ln 9 de Gal Firſt for. Gall... 

' Gauge-point. a:g,.to. upon C, 
_—_ 120 the Diameter upon.D, 
0.1 the Content in Gallons at one fach 
Pp, this Multiplied by 36 the whole 
th, the Produt is 2443.6 the whole 


LET. | A \ Kt VET 4 \I $a? TIT 53 AS 
3 1 V's & all KIRIN) 
\.Qr bk at ,ne/Qpergcion-... un 


£ 
os £ " 
FY +4* 
” y 
: . 


det the Gauge-point to 36 Gy Tins. 
I we Fo then againſt, +29 ;phe;L 
upon DD, 1s. 1443.6, 91S-CAPSGAT 


Dre 
| 03795 313 
2.For the fan ntt, > AI 


nided by 36, ares 494k the Content 11 
rrels. lowers, 


F 


bur wi SED FR ws Naga? 


" mY 3611; ta tt Arid 33% © 
Set the pain watt fog a Beer Bartel, 


SET 36) the,depyh, yen G,then 


139 ” ny 49s p6/Gon tent 


Int 2:34 0 this Tal "= jrtgi 
Liquor: 9 Jnches deep yi How bl ; 


Barrels are vx ae x7 in the T. 


8s: Stepeomerry y meds eee 
Set the Gauge-point. (B, b) to g, d 
t2018-70.02, that is; 10 an 

and 1 Gallon fere, the quantity of Lig 


Probt. I: 


The Diameter: and: depth. in niches ; an 
Content in Reer Barrels of any Cylind 
Tun, any two being given. the third na 

und. 


V 


'N- this Problem- are Three . Queſtia 
. Jit allreſolved at once ſetting theRy 
7. .By the depth and Content to find 


F 5 0 »g Ss 
Famecrter. 
$ 7 » # a 
+ TT x7 of » £ 
iz t t WIPES, 4 


Example. | 


Smppoſe the depris "40 Frobes ,” and the Con 
, $O: Beer Barrels, What 35 the Diqnet! 
- LTTTSH.-2550% $ ao? 3Hiog-0791G0) NM 


-Stt-40 thedepth upon ©, to the Gai 
point Bb; upon D: Then: againſt 5oll 
Content upon C is 127-1, Inches; titel 
ametex ſought. 


#: By the'Djametet and Comtent toff 
rhe depth ," without moving, the Rik 


pl 


w_ mount were erm mem ge Moan nol EA EET nn be» 
A Et ne i a agus nh «0 5 eas ; 


- £. v4 A Eb <18 TN Vrs HY 2a 6 ta £ 
a ata BEER" 3 ; ” 
, 
Stencomerry trade caſte. 


7 127-1 the Diameter 
wk o the Content 


e-point, B b 
| 040 x th Gang-yoi 


By the Depth and Diameter: to.find: 
onteat, the Rule ſtanding as-befoxe: :- 


js.to bop." depth 
is 125.1 the Diameter 
te-50 the. Conſent wy 


;. Av + Cirele is the: Paſo 6f Cy: 

ks round Prifit , i + Tt: | 
ple, or any- of. r'p 1nSoper cies. 
repreſent the Baſe of 2 Nd, for if 
be PlanesereCted perpendicularly vpon 
Line or Lines , which incompaſs any. 
| Superficies z they will generate a So- 
which may be called a Priſm , __ _ : 


tent of any ſich Solid is 
ying the Area of the Baſe paſcbythe A Alice 
iſtar from one Baſe to another 


__ 


Probl; IN. 


83 Stercometry mads eaſe... 


- Prob. 11I.. 


The Diamerere as phere.or Globe being ji 
” Tnches, to find the Content thereof 
0r Gallons both Ale and IWine. 


A Sphere is two third parts of 
der, whoſe Diameter and Alt 
arg equal to the-Diameter of the Sphey 
, Buy if the\Diameter. and. Altitude 
Cyli efdF 1,-the Area, of the Baſe( 
is alſ9 the Solid Cantent ( for-1.dai 
Maltipl ) is .785398 : Therefort! 
555398, "Wt. 52.3598.15: the Con 
cre-whoſe Diameter 1s Unity 
Moreover, :all, Bodies are in prop 
e.t0 angther. Apihs Cube of. the 
'S.; tate; 


ns £< ' TVs SF ts 4,0: 
$ 22 | F ON LES 13922 


x ." 


& io rol 
V3? the * ROMILING | & 


1 ach 6 ee ll on of ab 
Cantent of that Sphere, : 
So is the.Cube, ofthe. ametes a 
other Sphere to the Content thereol. 
Now if the Diameter be 1 , the 
thereof is but 1. 

ET [tov] 
Ther 


4 4 


| Senor) _ Foy 


ang. 


54 1s td/-323508 25 577 
the-Cube ! of: the Dinmeteb of any 


Sphere to the Content. 


Pom F $4? 


he Diameter of 0 here $f 1 10 Inches ® 
th Coe Ea 4 FS, Inches.” 


s $A Likes and E ofi the Rute. "the 

of 20 will appear ro be $0co,, this 
tiplied by .523598, "is N_ 78. the 
it ſought, 


Iz BC. SS 3% ik 1 


; For the Content in » Colin, +> 
D.yaago8 bediyided {G CMLST 
$2 2} votes 3; teh G. 


231 202266 tent 1n W-G. 


;Sph 0 Cube of the teen of 
eretheMulfiptietbby;erther: ſe 
bers Y he Pac wall bo the Content 
Ale or Wine G lons reſpeCtively: Thus, 
e Cube of 20t e Pioneer els ) 8009 
uſt lied .oo1S58is 14.843 the Con- 
1! Ale Gallons 7 and'the like Tay 
ne for Wane. If 


go OED. Ks, 
If you would effe&t this, by Dy 
you may find the -proper Diviſors, 
ſhown in page 64. 
But the Content: of any Sphere ny 
mare readily found by the loftrumen, 


Thus, 


Set 1 upon D, to .523598 upon FE, t 
aganſt any Diameter upon D, ' the 
tent upon E:. So zo (the d/- 
above-mentioned) upon D, 1s 4188 of 
Content in. Inches as before : In like 
ner if the Diameter were 30. the C 
will be 14137-14, &c. 


For Ale Galins chr, 
Set 1 tpon D, to .001856 pon E, tf 


againſt any Diameter upon D, is the 


tegt upon E,, as againſt 20 upon D is 144 
the. Content. as before, and withaut m0 
the Rule I ind that if the 


para 3 rn, _— &.6 


| Conant, if the. Contevt. be. p 


may be found, for the M 
Lg py oak it will appear Mt 


+ vis, 


The Rule 5. $5 


\ Vide the of the hee Sernidarneter 
7 of the ms Baſe, TI 


ither of the fraſtums , 
he the Altitnde of the other fruſtum- 


Me ee nn rr OCONEE NY 


COONEY 
> WOE aye ers od Hg Are EIT: gens TIT ere ey es en 2 + 
I *- I er IS St» I _ 
fe 4 DR *_ 
hs $7» —————_ p Pt and wo ry On I bo GO» = $958 -. 
>» wu & —_— 


toe q OY” bk 
- 


oD Stereometry made eaſe,” | 


- F 2 xample. 


In Fig. 10. Let cb the Altitndeg 
fruſtum be 6 Inches, and d ce thely 
ter at the Baſe 24, the. half of this / 
dc) is 12, which Squared 1s 144, thi 
vided by the Altitude bc, 4z.:6, the 
tient 1s 24 equal to c a, the Altituded 
other fruftum. "Notealſo, that a Gy 
trical mean proportion between ac au 


| 5-£qualto.cd, which doubled isde; 


Drameter of the fruſtums Baſe.. 
ProbL V. 
105 0f a ». 41:d\tht Dian 
«Fe, Baſe, 40: find. the Content: of thei 
, ruff uns... - DRE ke a 


The Rule, 


: 


LTDY the Diameter at the fruſumsl 
- AF. flnd-the Ayea of a Circle equalti 
to, which Multiply by the teſler frul 
Aluitude xelerving the Produd. 


5 Y vs 
S483 $8 Kid # 4 


CEE Gig 6 Eg CY Pers » UE” EFF 5 FOIrY OOO be os OT Fn 47 als 97 Les ER T0 "I SY Pe FEY re RY en 4... 
| of D © = ai ATT nn Ber -—# . , s 4 : 
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#* KL j F . £ 
#4 


To + the Altitude of the greater 
m, add * of the Altitude of the leſſer, 
20e Multiply the:Sum by the for- 
Yroduct , 2nd divide this laſt- Product 


te Altitude - of the greater fruſtum , 
wwotient will be the Content of the 


fruſtum ſought, 
E ample. 


'T Wee 5 
Fig. 10. Let ca, the Altitude of the 
er fruſtum, and dce the Diameter of 
ruſtums Baſe be, each 24 Inches, c b 
!titude of the leſſer fraſtum 6 Inches, 
t is the Content of the leſſer fruſtum 
d) in Ale Galtbos?* © 
Area of a Circle whoſe Diameter 1s 
de (viz. 24 Inches) is 1.6042 , this 
plied by cb, 6, is 9.6252 which keep : 
In, half ac is 12, to\which'add/# of 
z.;1, the Sum is 13, this Multiph 
6252/is 125.127, and this divided 
Cc," viz. 24, | the Quotient will be 
3, the Content of the fruſtum in Ale 
Dns. - But this may be-perform'd with 
ter expedition by the Inſtrument. . 


Thus , 


94  Seereagrerrymadeuſ, 
| Thus, | 

x. 'Set 1 upon D to the frufku 
tade, wiz. 6, :vpon'C, then again 
ameter of the Baſe, viz, 24is9.0g 


VIZ. 24, upon A, to 13 (that is j 1 


« Of cb) upon B, 'then againgft 
upon A is 5.2134 the Content as! 


- thts 4 _ — 


"IP _—— 


| CHAP. vI. 
The Te of the Infirument i 


Menfuration of Pyramids un 
Fruftums. 


Phramal is a Body containd 
£ A. :feveral Planes, 'fet upon ont 
. lined Baſe, and meeting in 2 
the top which is called The Ve 
mn} ane hangrs 
ve every ;appli 
And under this name Pyramids 
prehended that Pyramidical Body 
Baſe isa Circle) commonly callodaV 


w$4- © en ee 6 cat 
—— Eo --4 Ko ny. 1b -- "wy 
— es wet CEL act 426 
Cs a Me Ee DES > 
ML © HA 46. woe > 
\ — 
_ VAC 1 Yr > IG Pe 9 ” 
np Kone 54S ” 
me . » 
—_— wa 
ag —__ 4 bt . ; 
= Sg 
- __ on 


mw 
- 
—_ 


wb « ON VBA on 7 wr __ 
== En IS -_— Pa 
© 20 ONS. * OI Iv 9A 2 ER 4. SHEAR. _—_—— 
[ones Ws « 
ann Ine 94-6 4 - 


Prat teu ec 


amid is om third- of a Pri 
= trwderegrenmut pogo w 
,, and the Altitude equal thereto : 


Therefore , 


tiply the Area of the Baſe by + of the 

de, or + of the Area by-the whole 

de, 4n either caſes the ProduCt wAll 
Content of the Pyramid. 


'Evcample 11 . 


a Square Pyramid (asFig. 15.) ſuppoſe 
de of the Baſe x p be 1 — —_— m_ 
Litimde (orPerpemdicul ar* 77S 99 NCN. 
many Solid Inches, Ale Gallons , or 


darrels' may this Pyramid contain? 
For the Argarof vie *Buſe. 
As 1 is to 1127 upon 
J Sis 112 $0ponBJ3E 12544) A- 
The Area of the Baſe in Inches- 


Again, 


£55 wth BEOS oy Oe DEAD 26 dar 4 Oe Ne v ” 3 " "= the. 
+ b £64 hy : w 4 2 TH 5 Fo 
b, * 1 ad? 4 C p 
” 3 


. Ie Agar, 


Set. 1 apon B, 3-part of the'ali 
(iz. 30. ) upon A, then againſt th 
of the Baſe,;viz.;:12544 upon B, is3 
'the-Content-in Solid Inches, whichd 
by 282 quotes 13 34-46, the Content 
Gallons. 


Or rather thus, 


1 Set 432. {upon to 112, / 
;thenaguinſ} 312 


the Area of the Baſe in Ale Gallons, 


is 44-44 


Set 1 upon A, to $o-upou B, and1 
44 - ” A 'O 1334: 46 the Ont 


'F or the Comtene. in 7 Beer pink 


Set 10152. ( the Inches in 2 Bet 
rel) upon B ta 112 upon A; theny 
112 upon. B4s 12356, the Areaof h 
in wg Barrels. 


qo IIOR upoa to 20. upon 
againſt 1.235Y B, 


Content is 37 Barrels and 23 Gall, fere, 


Is 37-26.5 A 


LICCIE 
« & # = 4 


ere is a round Pyramid or Cone (as 
13.) ſuppoſe the Diameter at the Baſe 
be 1co Inches, - and the Altitude n x 
; How many, Square Inches,,. Ale Gal- 
or Beer Barrels may this Cone: (Contain, 
SU [ eriryt 73) 3 * YH {4 
For the. Content in Inches... _ \: 
t- 1.123 (the Diameter of a Circle 
ſe Area is.1) vpon-D. to 3. part of ghe 
tude (vi. 60.) upon C,, then againſt 
(the Diameter) upgn D,,;is 471 238.3 
Content 19 Inches.,5 which divided by 
is 167, "the Content” in Ale Gallons. 
VL. 34 Op ths a 
if t+ 31 tri trreh) 7 * Pick O03 gr; 
the GaupeEpoinit for an Ale Gallon 


of the Altitude ( viz. bo. ) upon C* 
| F Then 


Then ag 100 upon D 1s 1671 thef 
ent as before. | : 


_ For the Content in Barrels, 


Set the Gange-point for a Beer hy 
(vi. 113.69.) to 60 upon C, theny 
100 upon D 1s 46.417 the Content fo 
the Fraction is __ to 15. Gallons: | 

es I to 36: Sois-.417 to 15: 
whole Content is 46 Barrels, and 15 


Example 3. 


' Shall/becof a Peotagonal Pyramid, thi 
a Pyramid whoſe Baſe is a Pentapty 
Figure of five. equal ſides : Suppoſet 
fide be 30 Inches, and the Altitude 
Ms the Content in [aches or Ale 


F the fide of. a Pentagon be- 1 x, 
Arg. | 


 » Finches, 7. F1.7204 7 
in} Alc Gan. $13.74 101 


as appears by the Table, in page 79: 
_ Now ta find the Content. of, the 


3. 


bh "Iodra dt 


Bibs: dat 
EET 
en Of thic F 


1 npon B t9'1F (4 of SET 
Lu 
jen againſt. 1548423 upon D, 
$.34 the Content: in; Solid —_ —— 
Ty ded by 265 iv 82136' tho Content: 
ei - JEoaoTA. tt FL 
Or thies,; 
£rdp6k D; to .6606T0T 0 6h Ez then 
ft dboag rent Again,” 
won ntl, NET 
Thus for- 
ie Fruſtum of @* FEyepn is = lower 


:6t off wit Plain: parallel to the 
, , the upper Patt renaming is alſo a 


/ Probl: I: | 


|-the he Coment- © * the Fruftum of 
a Pyramid. 


ke 


z! [the Rules aforegoi of th 1 the noun 
D rerun cen 


Hb - Mg | rs poop Pp 
Þ; Find a ceoutetrica mMean-propoed 
betwixt the the two' Area's aboveſaid. 


'  3- The ſum of eſs three being) 
tiplyed by 3 part of the Alritude, the 
duCt is the Content ſaught. 


Fong 


Let aceo 0 (in Fig. 18.) repreſia | 
Fruſtoin of a round P amid or Cone; i 
the Diameter of: the- greater baſe ry 
Inches, ce the Diameter of the leffer| 
81, andnv the Altitude 36 Inches, Ho 
many Ale Gallons wiſfthis Fruſtum cc » 

1. Set the Gauge-point-to 1 in then 
of Lf. Line C. we Fi 
n againſt. v D is 32 +. 
Area of the greater | fro Ale Gallogs,! 

2. Set the. Gange-point-t0 1 at the, 
ginning of the:Line C.. © ; 

Then againſt $1 upon D, is 18.17 
Area of the leſſer a 

3. Set 32.48 u nc, to 32. 48. rponl 

Then againſt om upon C, 1s 24-36! 

Geometrical mean betwixt the two Ares 


So the Area of the Greater Baſe is 324 
The Area of the leſſer is 18.1 
The Geometrical mean IS- -- 


| T he Sum of theſe, . VI ===" | 


F 


+ AN; MIS. "> BS ” 
£ WT By 3467 vo A eh $74 SY 
Ih 24, FL, £ 


wy maze ſe | Tor 


ig Moltiplied by 4 of the Altitude (viz. 
) the ProduCt +15 901-32 ,' the Content 
the Fruſtum fought.- --— © 


Roe way ( which # alſo a oof of the 
/ former) uy be thus : mod of 


Cote dit bole Ecko axo, 
dthe Content of the leſſer Cone, cut off 
e;- then ſubtratt' the Teſſer from the 
ater, the remainder is the Content of 
Fruſtum, - E114 
whe Content of the whoſe Cone, 
| > that we firſt find its Rnd, 
ds done by this pro 
At the Difference of "the Dlanieter is 
we greater-of them: */ | 
$0 is the Altitude of the Fruſtum to the 
the Altitude of the whole Cone. | 
nh" the Iſt Example the Diameter of the 
ater Baſe:a 0, 18 —————— 108 
he Diameter of the leſſer ce 81 


| — 


The difference is ———— 27 
And the F Fruſtums Altitude nv is Soi 


« Therefore, 
Set _ difference 27 upon'B, to 108 
| F. 3 Then 


302 - Sterrametry wade ref, il 8 


- upon B,, 45, 144. upon A, whichis4he | 
tude of the whole Cone (vis. nx): 


Nam for the Content. 


The Area ofthe Rafe by the laſt is 12, 
Gon: Mir ipves by F of & x, Viz. 48,1 
Produgt is 1559-94, the Content @ 
whole Cone:, -_ + -., :-); 

In the le Cone cex, the Argagilt 

& ce (which is alſo the lefler Baſed 
ruſtum) 1s 18.27, this Mukiph by) 

{V#-} 36 BIiYSS 697-72 » $08 
Cope z thus ſubgracked fron 


there will r 
the Fruſt 
farmer + 


4, waAcnrRInrt + moe ator om ns HO 


CHAP, -YIl. 


Sheming the Uſe of the Rule in ful 
the. whole Context of Turns and Coy 
and alſo in Inching the ſame. 


'F > axe pf various forms and Fig 
ut are vulgarly diſtinguiſh'd by . 


wy nad a, ops Ee 
RL i ou ES ORR 
DE I I es oe wn, oe E 
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 Sercometry eometry made caſte, Top 
nommatrons, #82. Round; Elliptical or 

er each of ſider aro recur 
ar des to be without urreture (1 * 
lags Right-Une g may be ever where ap- 

ed from one _Baſe't the ot 


I. Of Rivind T ans. 


1 When the Baſts avs both Round, if 
e fp _— the Cal Coed 


Ce care the ooo of a ' Cone, 
e Content, may be found 2s: in page 39-9 


I. Of Eltippicd Tens; 


L If tlie Baſes ar both Elliptical equal 
M2 like ſituate, the Tun may' be.call d'3 
iſm, 2nd Gauged as-ſueti; (See. page 83 d) 
2, If the Elliptical Baſes Ap ſituate 
if unequal, they, are either proportional 
| proportional, , when they are propor- 
onal, it will be : 


We RE -M 


Vs ARNE GY os 


104  Stereometry made eaſe, © 


e7s the Axis of the greater Baſe 
the Aris of the Teller; ., +. 
© $80 is the Conjugate-of the greater 
to the Conjugate of the leſſer. 
«© And when it is thus, the Tun ng} 
call'd the Fruftum of an Elliptical Cy 
See Prob. 4. of this Chap.]. 0 
''/ 3.” When the Elliptical Baſes aredihn 
Purtional,” or-if vne Baſe be Ellipricala 
the other Circular , it may be call 
Cylindroid. [See Prob. 5. Chap.8.] 


. III. Of Square Inns, 


- 4." Thoſewhich are uſually cal!'d qu 
'Tuns, their Baſes are Rect-angularÞu 


. Telograms, and theſe are either Square 
\-*2. When the Baſes are both Square, 
they bealſoequal, the Tun is a Priſm; ar 
Gauged as in page 83. nd E 


. 3. When the Square Baſes are uneulMallor 
It is the Fruſtum of a Pyramid. [SceP ba lat 
Chap. 8: Hoa | 

+ 4: When the" Baſes' are both Oblon 
if-they be alſo equal, alike, and alike ſitua 

the Tun isa Priſm, and Ganged as fuch, 

' : 1 SaaS {ind $48 


5. Wi 


c - » " 


Y 
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5. When the Oblong Baſes are-unequal, 
ey are either proportiqnal or diſpro- 
qo , when they are proportional it.: 
As the! of* the greater Baſe ist@- 
elengrh-of the leſſer: . - 

So is the: breadth of the greater to the 
readth of the leſſer; ; oi ot 

And when it is thos, the Tun is the: 
; _ of'a Pyramid, and may be Gauged : 


6. When the ſides-of the Oblong Baſes - 
re &fproportional”, - or when one Baſe is” 
/viang.,. and the other Square, the Tun 
ay be call'd .a  Prifmoid - Sce Probl. x. 
{this Chap. T 
Note: There is the fame Analogy be-- 
xt a Square and 'OQblong,, as betwixt a 
artle* and * Ellipſis, and alfo betwixt a. 
quareand a Circte; as betwixt an Oblong, 
nd Ellipſis: Therefore what is ſaid in the' 
dllowing Problems of any one of theſe wilt 
late to the other all>. 


wh COmony 
"Pray 1 


There i a. Fun call 4 a Prifn (a Fig.ts) 


dels} each bf deaf bs ek 
Ieches,,, ang. the. degrly 242 , What u thi 
Tan; Pontent in Alle Gallpss ? : 


The Rule. | 
© of he uleby 


giyes are ate Ale - > img 


Exanye. 


By the. Lines-C:and D' on the Rule, t 
Square of the: fide: 84. is-7055 , this-Mah 
tiplied by 23 (the depth). is 232848 
Content.in Square Inghes ,. and this divided 


by 282 =o 825.7, the Content: in Ale 
Gallons required. 


Note: A Square to a Ofrcle inferibedit 
it i$2S 14 to 1-1, or nearer as 1 to 785398: 
Therefore having found the Content of tit 
Square Tun, viz. 825.7 :. Say. 


RO Wa! y 107- 


at I 10. brook, its IS Ars 7 the: -Con- . 


Juare 648.51 


Anter Av; Round Tar > Hoſe Diameter - | 


$ 84 Inches, and depth. 23; For,. 


A the Content of any Square, is tothe. 


ontentot-a Gircle inſcribed init : p 
& is the Content; of a SNIEE: Tun, to; 

he Content of a Round Tun infcribedia it, 
Nye? Further, that the Square of the 

Jumeter of any Circle divided by 359-95», 
fes the Content | in. Ale Gallons. , 


| Therefore), | a 
The Content of any Square Tun in 'T; 


as divided by. 359.0 ives the Can- . 
a in Ale Gallon ue IHE 


in the.Exawple above, if 382343 
hs Enron divided by, 1592955 
a ls-648.5.1, tho Content:as bc- - 


e Horeover, , 


Hes em Hehe 


ard Diameter « 5a the G4 
he an Ale. Gallon 16 » then: againltc fy0b 
ic Diameter, iS 19. = the Area 3 "this 
by 33, the-depth, is 684-5, 


te ' Content of the Round Toa. in: Ale - 


RR EE EC CEE 


: be & C 0p 4c EAI RR ts 
"4g * $7: 1 r= 
; 4x 0 EIT EE oP 
, ” IL It, 
4 * 97 Q 
- 7 F " 
. as ; 
od { - 
0 Stereomet made e ? 
al * F 
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| es Li to 14, or as .7$5398 tor, 
- © So 1s 684:Fr to $25.7, the Content 
- the Square Tun as before. 


Prob). IT. 


There u a Tun (a Fig. 17.) whoſe Baſes at 
- both perfettly Square but unequal , the ſt 
at the bottom x Þ = 108 Inehes, the jk 

- at the top Or, 03, and the depth $2 0 

* Inches, What is the Content in Ale Gallmi! 


"Ls Tun being the Fruſtum of 2 Pyn- 
| & mid may be Gauged by the Rule gia 
= page 99-. 


Or, mhu: 


"t: Square the fide -of the greater Baſe 
and alſo the ſide of the fetfer Baſe. 
2, Multiply the greater ſide by theleſlr, 
and to the Product add the two forte 
Squares. _ | | 
3.. The Sum of theſe three being Mi 
tiplied by ; 'of the depth', gives the Co 
refit in Square Inches, which divided by 2b! 
the- Quotieat is the Content in Ale Gallons | 


; / 


the Inſtrument the Square of x p: 

1s — 1 _ 

be Square of 07 93, Is - ii $649- 

8 Multiplied by 93, is 10044/ 
_ Sum is - 30357 
laltiplied by 3 Altitude ” mQ 


« 


The ProduQ,, viz. - 303570. 


ded by 282 is. 1076.48 the Content 
ght: Thea , 

5 1.t0 .785398 : So is. 1036.48 to 
5.6 the Content of a Conical Tun, whoſe 
aneters at'top and bottom are equal to 
lides of the former Square Thn, and 
depth the ſame: Or if the laſt Produtt, 

303570- be divided by. 35905 , . the 
tient will be 845.6, the Content of the 

nical Tun as before. 

Nore: If the Baſes of the Tun aforego- 

5, were any of the Regular Polygons, 
ie and alike ſituate, proceed with the 
S a$ in the laſt Exawple, only remem-. 
to Multiply the laſt Produt by a num- 


proper for the Polygon given, which 
iber find in the Table for that purpoſe , 
ge 79. So if each Baſe of a Tun were 


a Ptagin (or Figure of. Five 

poſe. the fide oy and op 

ethedepth the fame. as in the laſt % 
Tug: If you-proceed. tothe 
there given,the laſt Produttwiil be 3x 
this Multiplied-by. .co6101 , the Tk 
number for a Pentagon. the Produdt wi 

the Content in Ale Gallous ſo 

da {o for IT Polygoll in the Caid TH 


ot 4 


| Bm 
Probl Iz. | | 4. 


ef more. quick, and pratfical way for fad 
the Goment of any Conical. To an by the 
ftrument. 3 
Fhie Ride is ,, = 


Udtratthe.Diameter- of the leſſer 
from the Diameter of oy twat, =>. 
add half-the difference. to the leſſer, i Be 
Sum is the Diameter in the middle of tec” 
Tuas depth; which found, ; Ty 
1. Set rhe ry le (a 6 ).to' fl k 


" Then _ Diameter. ( fongd 
above ), upon D, is a-fourth number upt 
C, which. keep, - 


\ DU 3 
4 


ts 


24.9% 


; Set the Gauge-point to 4 of 'the Tuns 
hen againſt 4 the difference of the. Ii-- 
koapoeD, ie2 fourch number, witictr 
d:t6 rob nambey- firſt found, is 
Content: of tho/Lunfoughe, | 


Tor Example. 


t 4000: (in Fig. 23} repreſent a Eoni= 

Tun, 40 the Diameter of the greater 

428 Inches , &c-the Diamerer of tho 
Tr Baſe'9r, and ww the depth 36 Inch. 
tatls the Content in-Ale Gallons? The 
mance ofi the Diametersis 27, the half 
35, this addedto- 84, is 94-5 the Di- 
ter in the middle of the Tuns depth. 


ww 


bi" 
"al 


y, | ; 
- Set the Gauge-point to 36 the Tuns 
ta, then againl} 94.5, the Diameter is 
$3 Which- keep: 
2, Set the Gauge-point to 4 of the Tuns. 
14nd that- is- I 2s 
Then againſt 13.5/ the ſtmidifference-of 
| 16-6:<6, this added-to 895. 3- 
Fmmoer firſt fgugd.) the ſum is 901.36 
Content ſought, 
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Probl. I Y.-: 


There.is a Tun ( 4s Fig. 16.) whoſe Bafer, 
. both oblong , unequal , but alike firuanti 
the fudes proportional, da the length a 
bottom is 100 Inches, and dc the bn 
80, he the length at the top 8g, anl| 
the breadth 68, and the depth 30 Ind 
. What ts the Content in Ale G allons? 


SW eb TM 

CA Sdetode, So is he, to hg: Tha 

fore the.ſides are proportional.) 
Content of-this:or -any ſuch like Tun! 

be. found by. the Rule given in. the ſeea 

Probl. of the VII. Chap. | 


Or ths, 


-/1.. Multiply.d 100, by 

dc 80, Product is | 

--2-, Multiply h e 85, b 

he 58, Produtt Sap ht HEE " 
3. A Geometrical mean | 


betwixt..theſe twolis ——————— 6 
c ' Suri''s. ——— "201 

This Multiplied by + of the depth, ti 
Produgt is 205800, the Content in Squar 
Inche 


6 att 
x 0 A LICIPD, 5 
YE FN Es Th "3, 3 
VEN I /S 
oY 1 F9nt 7 - Tay 
WII Tot 4 
ge TIO 
' | | with 6 
k5 y 
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hes which divided wy og gives 729. 18, 
Content in Ale Gall6tis. 
w ſuppoſe there be a Tun Elliptical 
th at top and: bottom ,-let the Ax1Sand 
Jong tes at cach Baſe be equal. to. the 
s-and breadths: of - the; Tan. above 
ation'd, and the depth the ſame. 1 ſay 
+ Content of. ſuch--an; Elliptical Tun 1s 
47 Ale Gallons: For,, : 
eAr10..185398 ; \$o.j is-729- 8 Crhe 
tent of the Tun above found) £0 $7317 
+ Content of the Ellipticat Tun inſcribed 
ws Or. if the laſt Produt above, viz 
00 be divided by 259-05, the Produdk 
© $73: 17 + the) Content, of the Ellip+ 


Probl. V. 


Fig. 16, remeſont a Tan call d a Prifimoid; 
the Baſes are. ReBt-angular Parallelograms 
unequal and diſproportional, but parulicl and 
alike funate oof the length below = 150 
Inches, and ab the br þ-100, ehrhe 
gth abowe go, and ef the breadth 70, 
and the aepth 20 : What js the Content in 
Ale Gallous ? 


The 
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"The Ride. 


17 0 the h a 4 add | \ 
leflzar heb, and 
fam by the i= breadeh 46. oy 
that/ProduR.-' ] 
2 Toche Jeff th eb, add 44 
ength ad, 'a the fi 
byhc lefle” breadth e Mtepty Prod 
to the former reſery Produd. we 
3. Multiply the ſum of theſe _ | 


dutts by 4 of the Tuns yer ber hem 

tek ProduG@ by 232, Guotienty 

bethe Content of the Tugia AG 
* Exanple. 


1. a4 150 added to * e b 45, thely ole 
395, this Mulriplied' by | « 6 1 00, ru 
utd's 1 DO IT 0 


a] 


2. 8h go tot 4dr7 the fu 
169,chis iattipliedty by ef 70s 0; the Pre | 
+1550, this added to t former Produl nu 
viz, 19500 the ſum is 3 205A, this Mult-B''E- 
plied by 3 of the depth, vix. 15 hero a 
IS 310500 the Content in Square Inches, L 
which divided by 282 gives the Contett 
in Ale Gallons, viz. r101.06: 0 


. FECL IS oh of 14 b23, 2 I a. Pſy LT TE RY TORO $2 ION Bo 7 Wes 220 SOM Tn Ls re 
OD OEM Ds be 6 2, ©:7.8 9: O y ” E A 
RD EN ener #7 . ' ; 
F7.0EH, = ng , ; 
F 4 et bt os. I 
SES OS 
» of - 


4 is þ "8d 3; 1TOF.06- fo 
$4.78 the DoS an aus Tun 


Taebe lt Prodem the ſides being dif. 
| . JU 4 the Conteat cannot be ound 
the Ryle given in the Praglems afore- 


Bu the Content of any Tun'whoſe Baſes 


' : 
gof any end r= by the 
ae given in this laſt Problem: | And the 
of this Ruls wilt: plainly -appear if 
'L ly conſider Fig. 13. in which ab0d - 
: to-the greater groarer Buſe's and effg h 
Ky tothe lefigr Baſe the Tun in the 
| NE; a homo ds: apmecende 
I. I Fy 4 "4 v1 
b., _ Fig. 13. biov is made equal to 


Alſo, 


l LG hag OTE ge, 1-0} IT! ho! T0 
CR © Mar Cu, > 99” INE 2 $ 
5 


| I 16 rome make, 


-1 Alſo; «6 1001efs DFaf" 79, 1 by 
43/30. 
; And yg boo Jeſs eh bo, is goals 
60; the Altitnde is-30 as before; © © 
The Lines being drawn, the' whole 


lid is __— theſe parts, Vie hr 
ny | 0>04h warns $3110, 910 od 


©:3-4. 6:4 
3753 3 $5 bioufihy 
The . Prifin is fasohe' 
33 © | | :Covenbe 


; The Pyramid i is 03nd bh.) 
"i na of theſe four Solids be 


Gs \ 


gives the Coritent of. th 
rs SF) «Vedefeb; for the. wit 


is equal to all its parts "raken oget - 
(Axiom 194/14 cent of 

j 'the Content theſe may bel 

t 


= 'Maltip ply fg go by fe 70, the 


dudt is 6300; riplied by 6 7 
Altitude, viz. 30, gives 189900 the Cab 
rent of the gry #76 "I "s 


. he os, radon Fobaodos fears . fs "" 29IOx EY 
_——-. es 3 Erie MEND ES G 5 A 5 Rn 
og RS RE a We CO PG, RS BR GORE 4 ; 
TH \5 'S 2 b y < 20 - 7 4 © 
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2; Maltiply.c; 30 by; 45:99; the Product 
2700y this Mulripliedby x the Altitude; 

31s "I theater of am para 
F 635770 Wt; 

|. Mukiply £»-70 by no 6oly: the Pro- 

& is 4200'; \ this Multiplied by 1 ji is 
do, the Conteiit of:the Priſm ov c# 

4. Multiply £4 60 by 50301 the CA 
5.1800, [this Multiplied'by' 3 :of :the 
itude, 4z10y gives 13000: the . Con- 
j tof the Pyramid Sondh..- . 


OPT L 189000 
= i Te ag OR: ED 405©O 
| 63009 


The 'Surh*- LED, "330560... ; 


the * RS. in Square Inches, .and! is 
ally the ſame with the-Content: found 
Sole gonads the Problemi-c/;{) 
i raforegoing 3 

"me is ND Aman 99g Tun »whofe 
= bowg Ret angular'Parsllelograms) 

be alike fituats ;-that'is, the 

above -is-direAly oppoſite to the 

ft delow; «. Thus in Figo:16. eb the 

ig above is oppolite to 4d the length 


"WR, they being both in the ſame a 
e 


” TY 1 
fs 
£ — 
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[The ContentoF chis Friel 
be 529.78 Ale Gallons: Now ti 
"= es of the fame DE 
ength above may be © | 
breadth: below 2 Fhus is Fi: 16 
length above' is oppoſite to dc the bel 
below, . they: being borts in one andtt 
Plaire: ' In this caſe the Tun! will « 
7335 $1 Ale Gallons, as will appear by 
work, which is by the Rule yy w 
Sth. Problem. . | 
eg b 68 more by 1ds FO is rf 
iplied by ke 35, the Produli 
mater 
;44*100-more by 3 bg z4ify 
this Multi by: de $0, the Prodult 
10720, The Sum of theſe two | Product 
20750 which Maultix ied by 4 of the| 
tithde, viz. 10, gives" 209500; the Cot 
in Square Inches, this divided by 3 


rr ere 7143i the Content i0'Mel Py 


or if-you divide þy r:p5g00}y , the "wot 

will be !54h. > 1lcholone Coment of an \ Blip 

Tun, whoſe Axis above is dire Ky 

anne Diameter below. Ir 460 

to give more 'Exatnples 190 

for ona orny ric 
KEE p 


: od 20199 


lt} 
; 


a 
60 


3 22 


Akon 246-6 EG $4 6h 54 EY” rated "ae Hae. . : reg - bg _ 
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"Probl. v1. 


ig. 14+ nepreſane 4 Tus whoſe ſe baſe be- 
x cds exattly.S 45-20 ſide 
0 Inches, but the baſes above, v1z.. hg, 

, ef being 74 and fg = 
pſd b 303 f Fer is the Comte 


Ake di and. 4k, Gs then 
L will 5c CO LLh ke of, this 
if, you Mu ultiply ai 74 by de 100 
od IS; 7400 which-Multiplied byt 
h gives 222000, the-Content 
r4haefpt-- 


Again, 


Y i 2h 26g ee 100 ,; " andithe Pho» 
laſt Product is 39000 the Content 
be portion, 2obkfg. 
low moſt evident; it is by: the-conftiu4 
| nof the Figyre,; that the firſt Content, 

222000 being added tothe Content 
| | Vitze 39900, the ſum is:the Cone 

[the whole  Tua-in- Square Inches , 

261000, is divided by 232 gives 

929-33 


029.53 the Content in Ale Gallons: I” 
Content may be- found by the Rule 
in n the = Problem : b- 


This, 


"eb 100. more 4 da 59 is 150, this 
tiplied by ef. 74 gives 14 100. 


eAgain, 

--dia too more xeb ro is 150, thisl 
ciplied by 4c 100 gives 15000, whichal 
to the former Produdt, viz. 111001 
fam/-is 261co00 the Content in Inches, t 
divided by 282 gives ' 925.53, the Ct 
in Ale Gallons as- before. - - 

Now ſu nome there be a Tun a ' 
below , Elliptical above , let thel 
ameter of the Circular Baſe be equa, 
«#, abd-the; Axis 'of the -Elliptica 

equalito eb{, :cach: roo: Inches; y 
ſhorter Diameter:of the- Eliptical Be 
equal ef 74, and the depth 3023d 
I:1ay the Content of this Eniptica T Ti 
oy Ale Gallons: For, + - 

 eA5 170 785 398: Sovis 925. 53 10716 
or-if you-divide the Content of: te ' 
(in-Inches, ) viz; 261600, 'by 359. 
Quotient will be-426.94 the-Contet 
the Elliptical Tun as before. 
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By what hath been already faid I pre- 
ne it will not be difficult to find the whole 
tent of any 'Tun , whoſe ſides are ſtrait 
I might now give"ſome Rules for Inch- 
7 of any of the Tuns above mentioned. 
But foraſmuch as no Tuns, but thoſe 
ch are exaCtly regular (and very few 
ſo) can-be Inched by Calculation, I 
ill therefore ſhew how it may be other- 
le effetted.: And that is by: taking a 
mpetent number of mean Diameters in 
middle of every Foot or half Foot of the 
ns depth, for which - purpoſe the In- 
I Ad of excellent uſe, and may be 
end of the Cane againſt the ſide 
the Tun where the Diameter is ſought , 
L keeping it level or parallel to the Tuns 
Ee, draw out the Rule 'till the end thereof 
am the oppoſite fide of the Tun, then 
ep the Rule faſt from ſliding in or out, 
i ſcek on the Line of Inches amongſt the 
all Figures (which increaſe towards the 
) what number is cut by the head 
the Cane, for that ſhews the Diameter in 
ares and Tenths, 


G For 


. * ©, WJ 
122 CGOtercomttrymadecaſee. > 
” 1 : : | - of 
For Inſtance. 


Admit that when the Cane and Rule 
thus extended. 'till they touch the tmog 
polite lides-of a/Tun, I find the head of 
Cane to cut 70: amongſt: the ſmall Figw 
on the Line of Inches, this ſhews that: 
Diameter of that Tun is 70 Inches.”  : 

[If the Diameter be more keep the Ri 
fixt at 70, and draw out the little Id 
only. | 4 


Example. 
(The Rule fixt at 70) ſuppoſe L draw 


the little Rod 'till the end thereof ſtandi 
gainſt 20 amongſt the great Figures 
Line of Inches, I add this 20 to 70 it mall 
90, and fo many Inches is the Cane, 
ry extended, when drawn out as alot 
2d. ' I 
This premiſed, I come now: to the bh 
neſs of Inching of Tuns. ? 


> # > "a. 
" o 
" » 
"$47 #1 .# : ” + b . . 
8." _ » me : & » 
? x f2 7 F 2 FT 2 : 
#32! 3 h = * -F * 4 --_ FI - ww ww 
po WANT Tf , * - $ 
_ * #7 a 
Fr” - [ X PR v5 Fo x = 24. 
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Wok 4 T ut whoſt- Diameter: at the bottom 

1/108 Inches; the Diameter at the rop"93, 

ud the __ 30, How many Ale" Gallorts 

wl _ 'un'contain*nponevery Inch of the. 


d reſolve tins Vieſtion; there muſt firft 
beknowithewhote Content of theTun, 
talſo the Arex of the mean Diameter in 
"middle of every 10 or 12 Inches of 
depth; and theſtmay be thus found. 
Take (with the Thſtrument) the Diame- 
in the pry $-4 ar 16 Inches of the 
ms deptly,;' and fuppo -in'this Example 
ſtat 5 Inches fromthe top)'be 95:5, 
: (at 15 Inches from the top Y 
dy, and the third-105.5, theſe I ſer 
"28 inthe following Table: 
This done; we may conſider the Tun 
ar as Round' or Square', and firſt. to 
hobo a Round' Tun. . 
et the Gange=point (ag) to 1; then 
inſt the ſeveral AE. already found 
dy ave their reſpeCtive Area's : So the 
| will be 25,40, the ſecond 28.31, the 
urd 31.00, theſe I ſet down in the Table 
G 2 againſt 


1124 Stereometry made eaſe, | 


againſt their Diameters, and having adds 
them together the Sum is, 84.53 , this 
tiplied by 10 (or which is all one, remox 
the prick one place towards the Right hayd 
the Product is 845.3, the whole Conte 
of the Tun. | E 

Nye, Here the Diameters being taka 
in the middle of every 10 Inches, the 
will be no uſe of Multiplication or Divi 
in Inching the Tun, as there will be whg 
the Diameters are-taken in every Foot & 
half Foot, for here the Area's of the ſeven 
Diameters do not only ſhew the mea 


Inch in. the middle of every 10 Inches, bit 


- alſo the whole Content of thoſe 10 Inche 
if you remove the prick but one place mor 
towards the Right hand. Thus the me 
Inch of the laſt 10 Inches is 31.00, but! 
the prick be removed as aboyeſaid, itis316 
which is- the Content of the Tun at 1 
Inches deep, now according to this ſuppob 
tion, I reduce the ſeveral Contents (in tit 
third Column) into Barrels, Firkinsa 
Gallons. of Beer, which I ſet down int 
fourth Column, theſe added together it 
23 Barrels, 1 Firkin, 8 Gallons and 3 teatis 
ot a Gallon, -which agrees with the Sund 
the Numbers in the third Column. 


Pai 


=ERSDEEBSSE 


? a 
f 
In 


'|Comtent of e-) 
ery 10 I1n- 


Fo Inches off © #7 
. [the Tuns dep. | r 


25.40 
2 1.3 
31-CO. 


84.53 [23 1 


'o theſe Numbers thus found it will be - 
to make a Table which ſhall ſhew the 
Mancicy of Liquor -contain'd in the Tun at 
ay Sy for wh which obſerve the following 


7. Set down the —_ | 
Conn of the Tunin Barrels, 
Gallons, and parts, in 

cir reſpettive Col and 
the topof the firſt Column 
apanfſt the Content ſet © , 
add under it the Tuns depth 


Docs I 2, 3 
ts done take the ;& ada 
» Viz. 25-qamd reduce 
it into Barrels, Firkins, and|; 4” Y : 
G 3 
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Gall-Beer-meafure;-tt-makes/». BF; 
©: 2 :7 : 4; Yet thisSupon a! 15/2/54 


ſcroll of paper and.fubtra&{[1214zl4c 
it continually from:thewhole!1 311g 012.4 
Content *till you:come at the 14 I Aft 14 
10th. Inch of the Tuus depth, 11 5/12 204 
which dane, . if you eſ1611\a}g 
nat, the remainder there wAll 7! 


be: 16:: 1:26:23. I? 


2. Take the ſecond mean [19 
Inch, viz. 28, 13, this be-[22 
ing reduced'as-the- former 1s|21 
© :3 2 1:13, Subtra&'this|22 
contuwally-from the laſt re-123 
mainder ; "tM'!iyou 'come-at1[24| '5| 0) 
20-Inches'(Uevp:, ' and--there[25| 4} 111 
your remainder will be 8,2,4.126|-4\f) 

3. Take'the third and laſt|27 
mean Inch | andl "reduce and128|' 
ſubtract: it as before , 'and if}29 
your work beright there will of of6b 
be no remainder? at the et ToForb Dore 
of the Tun 4 h0w-the' Table" vein. 
you may caſt away the Fractions as 
the uſe 10f this "Table! i$'6bvious to th 
meaneſt 1Gapacity:7 without any 'furthe 
explanation : 'For: if yon'come to this To 
and find 2 lnehes of 'the depth ON; 
Oey of * Liquor then 4x the 


c q 


\& made eaffe., 1227 
2 B,)0F. 2G; If 75 Inches be dry there 
xmain'in a Tan but 18, 2, 1, '&c. This 
x round Tuns. UE | OU) Tot » 
Now ſuppoſe 'the Tun laſt mentioned 
ere Square, and the fides at bottom- and 
op'equal-to the Diameters of the laſt and 
te depth the ſame , the Diameters or ſides 
0 the middle of every -10 Inches-of tic 
Tus depth will be the ſame as inthe 1aſt, 
y which the ſeveral mean Inches ;” and 
ll the whole Contents of every 1© In- 
des are found to be as in this Table. 


———— 


e Mean | mms 
Tr; mere, Area's or Content of tener 


* bf the Tur 7, 10 Inches-in | 


Z 
Kakly B '--$:: 22E&: : 
95+5 32-34 - -— Bd 
100.5 | 35-81 2-; 6 
4395-5 | 39-46 - 7.0 


——_— 


[07.61 '[ 29 2 4: 


prtretret— o 


Tins , Set 282 upon B, to 95-5 the firſt 

aneter upon A , then againſt 95.5 upon 

Bs 32.34 the firft mean Inch, and after 

efame manner. find the ſecond and third, 

Which being redaced as in the laft Example, 
G 4 


jus : T) 4: » 


T28 _Stereometry made eaſie. 


I find the whole Content to be 1076.; uſp * 
Gallons (or which is the ſame thing) 29 
2 F. 4.1 G. this being done you may pry 
cecd to Inch this Tun by the ſame diretia 
which were given in the laſt Example. 

Note, When the ſides 'of a' Tun a 
ſtrait, if you take the Diameters only atth 
top and bottom , and alſo the depth of tillif®?. 
Tun, the other Diameters may be fou 
at once by the Rule: For Inſtance, + * 

In the laſt Example the Diameter 
the top is 93, at the bottom 108, tlfſ® 
difference is 15, the Tuns depth was W* 
ſuppoſe it were required to find the Di 
ameters in the middle of every 10 Inches 

Set the depth 3o to the Difference 10 
upon B, then againſt 5 (which is the 0 
dle of the firſt 10 Inches) upon A is 2.5 up 
B, this added to gz, the lefſer Diameter, 
95-5 the Diameter in the middle of thei! 
frit 10 Inches; alſo againſt 15 (which x" 
the middle of the ſecond 10 Inches) i 
7:5, this added to 93 is 100. the ſecond 
Diameter: Laſtly, againſt 25 (which 
the middle of the laſt 10 Inches )-is 12. 
this added to g3 gives 105.5 the laſt D- 
ameter, the like may be done in any other 
But it will be the ſureſt way. to take te 
Diameters aCtually and. the more Inge 


Serenmetry made exfje. 129 
5.1 Wc Tin'is, the more-Diameters ntuſt be 
20k akKell. : 


Iy pn "EN 
_ Example. 
ec 
in zo {xt there be a Tun whoſe Baſe af the 
arciWottom is Circular, and at the top Ellipti- 
of thlW2 > wh Fo the Diameter. at the bottom 
foe 700 Inches, and the Axis or longeſt 
-Waneter at the top 100, and the ſhorteſt 
ere, and the depth 303 How many Ale Gall. 
il" ry Tun contain at any depth pro- 


} 
: DAY To Loch this Tun, I take the croſs Di- 
s, Wcters in the middle of every 4 Inches of 
e 18) Tuns xk Thus at 2 Inches from 
mid” top I find the longeſt Diameter 100, 
maſ®ed the ſhorteſt 90; in the middle of the 
er =tiour Inches (which is 6 Inches from the 
89) the longeſt Diameter is 100, and the 
h OR 93,and thas I find the reſt whichare 
 f5 12 this Table is expreſs'd : Now having 
xe Diameters, the Area or mean Inch in 
oF middle: of every 4 Inches of the Tuns 
5,Pen may be thus found. . ; 
0 Xt 359.05 upon B, to the longeſt Diame- 
r= 2%..100.-upon A: Then againft the 
ry vrier Diameter upon B, is the Area 11 
'i iy 3 thus againſt 91 is 25-34, *ÞE 
' G $ Area 
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25.88 the ſecond Area. In like nai it 


againſt 95, you have 26.47 the thirdnalli1.. 
Inch : And ſoof theothers as intheTilk 


- —_ 
$ 4 | 
4 


— 


| 


' G 
4.4% 
ad a « 


Product is $39-12 , the whole Contelt 


the Tun, -{yppoſing,'it to: ſtand levelwilh 
out any drip or fall. = k 
But moſt fixed Tuns; are ſet a litties 
clining, that ſo the Liquor may be deryt 
on one ſide than on the other, for the ol 
venience of cleanſing. | | 
Therefore in Inching, of ſuch fixed Twl 
there ought to be ſome allowance. madei 
the fall, for 'tis evident that any Fm / 
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S are parallel will not contain ſo much 
nit is ſet inclining, as when it ſtands 


ov 


es for Inſtance. 


Imit the Tun laſt mention'd were fo 
cd, that when the bottom is but juſt 
&r9.0n one ſide, the Liquor is 4 Inches 
panthe other ſide oppofite 3 How much 
| oy OY of this Tn. 

y the operation a ing the Area 

i& mean Diameter in he middle of the 
alt laches (that'fs-at 2*Inches from the 

tom) was foundto be 25: 55; this Mot- 
M0=9'dy 4, is 110,28 Ale Gallons, the 
8 o this is:55.14 , and fo'much may be 

9'd for the fall of the Tun, I there- 
reduce 'this 55:14 into Barrels, Fir- 

8 and Gallons Beer meaſure, it gives 

+ 2: 1:14: Which I ſet down in the 

2 Column of the former Table againult 

i laſt mean. Inch, and multiplying cach 

[ the other mean. Inches. by 4, I reduce 
le ſeveral Products into Barrels, Firkirs 
Rx Gallons, which 1. alſo ſet down in the 

Column againſt their reſpective mean 
as, then theſe being added togetherthe 


nm 
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Area in the. firſt 4 laches,, againlt yi 
25.88 the ſecond Area. In like may 
againſt 95, you have 26.47 the thirdng 
Inch » And {0 of the others 45 intheT "i 


—_ + 
nt. 


o 


> >> >@Þ 'q10T 


s. | rer'\ Tuch jn by Ind ff 
- Dian Ale Gally Tun I 


9191 25:34" 
4 93 | 25:88 
4-95; 
97 
s 4h We 
20} b Fe” 


TShor- CIean conemaſa 


4 F > w , 


{ 
* 
LL 
+ 


Theſe ſeveral Area's added togrl 
make 137-28, this Multiplied by:4, 4 
Product Is 539-13 , the whole Conteits 


the Tun, -{pppoſi It toi ſtand levelvil 
out bing 24s "a 1 {els 1 2008 

But moſt fixed Tuns; are ſet a lit 
clining, that ſo the.Liquor may be dee 
on one ſide than on the other, for the « 
venience of cleanſing. | 

Therefore in Inching of ſuch fixed Ti 
there ought to be: ſome allowance madeW 
the fall, for 'tis evident that any PULP 


s are parallel will not contain fo much 
nit is ſet inclininr, as when it ſtands 


es for Inſtance. 


Admit the Tun laſt mention'd were fo 
cd, that when the bottom is but juſt 
£900 one fide, the Liquor is 4 Inches 
pponthe other ſide oppoſite 3 How much 
'be allow'd for the'fall of this Tun. 
Fj the operation 'aforegoing the Area 
nc mean Diameter in the middle of the 
ar inches (that"rs-at 2*Inches from the 
tom) was foundto be 25:59; this Mot- 
ied by 4, is 110,28 Ale Gallons, the 
tent of the Ty at 4 Inches deep, the 
fof this is:55.14 , and fo'much may be 
wid for the-falt of the Tun, I there- 
ſe reduce this 55:14 into Barrels, Fir- 
s'and Gallons Beer meaſure, it gives 
+2: 1.14: Which I ſet down in the 


t Column of the former Table againlt 


© laſt mean. Inch; and multiplying cach 
l the other mean. Inches. by 4, I reduce 
ae ſeveral Produtts into Barrels, Firkirs 
m Gallons, which T alſo ſet down in the 
mt Column againſt their reſpective. mean 
ickes, then theſe being added togetherthe 


Cnim 
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Sum 1s 13. Barrels, © Firkins, 5 


and .98 parts of a Gallon. 

I ſet this at the top of the 
Table, then reducing the firſt 
mean Inch into Barrels, Fir- 
kins and Gallons, Iſubtract it 
tour. times from - the - whole 
Conteat., the remainder is 


13 
12 
11 


I1 
IO 
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IO :;1 : 3-62: Do the like 
with ſecond, thirdand fourth 
mean Inches, and you.find the 
remainder at 16 Inches dry to 


SGOI On Sao w.e}iſol 


K 


be. 1.:.2.:. 1.14: andſo.much 
it takes. to cover the.bottom 
as was before obſery'd. 


_ The uſe of the Inſtrument 
in taking the, demonſtrations, 
and finding the Content of a 


my 
— 


Copper, is as follows... 


Probl. VIIL.. 


pe pe Ruj mw 
Ou þÞ vw 
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Let abcdea mn Fig, 20. repreſertna Co 
whoſe Content 3s required.” 


1. TO find the, ſeveral Diameters a 
- depthof the Copper, together # 


T 


the Altitude of the Crown. _ 


8 Take. a ſmall. Cord. or Thread, . make 
.one end faſt at-«,,and;extend the other to 
 theoppolite fide of the Copperat.e,- where * 
make it faſt, or cauſe ſome perſon-to hold 
t-very ſtrait ;-; this done , ſet one end of 
i the inthe bottom of — 
i -2ts, and move.it to-and.fro/'till you find 

thegeareſt diſtaiice-to the Thread as at e, 
this diſtance4 0, is-the depth of the Cop- 
er, ſuppoſe it be 44 Inches + .- + 
in like manner ſes the end of-the Rule 
os the top of the Grown at.c, and take 
e neareſt diſtance to the- Thread as cv, 
ſuppoſe it be 36 Inches , this ſubtrated 
from +0-44, the remainder 8$ is the Alti- 
"F tade of the Crown. 
F- To find bd the Diameter of the bottom 
2 df the Crown : 
if}. Meaſure.ae, the Diameter at the top , 
Amit it be 115 Inches, then hold a Thread 
Jas a Plummet at the end thereof may hang 
over b; by this means. you may fin 


the diſtance 40, and on the other. ſide e - , 
ſuppoſe cach be, 14.5 , add theſe.together 
and ſubtra&t their-Sum (viz. 29.) from ae, 
i115 the remainder 86. is equal to 64,.the 
Diameter at the bottom of the Crown , 
the Diameter which touches the top of the 
Crown may be found by the Inſtrument, 


luppoſ it be 91.4 Inches. Now 
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Now to vhoContdarel that Wer 


: 


from"the Crown-upwards, (that is, wi 


part /abc5e the depth ve being 36 Ir 
'you may'take a/Diameter-in the middle 
every 6: Inches betwixt/ v: and « , 'Whit 

poſeto be as in the ſecond Cola 
the following Table, the nambers infi 
.third- Colomn' are/ the- reſpeCtive Arex 
Ate*Gallons ;\ found' by the Gauge-point s 
before; the "fourth Colomn ſhews the Ce 
tent of every'6 Inches in-Barrels, Firkin 
and Gallons, Beer meaſure- Theſe adddl 
together are- 29 Barrels, 3 Firkins, 24 
Gallons. 


[And-ſo much will the! \Copper contit 
after the Crown is cover'd. 

Now-'if the /Crows be taken for the 
Fruſtum of a Sphere, the Content by the 
fifth Problem of the ſeventh Chap. will 
found to be $3.3 Gallons. 

But the Content/ may be more readily 
found andivery-nearthetruth : thus, | 

The Diameter bd, was found to be 86, 
the Area to this Diameter is 20.6, thi 
Multiplied by + the Crowns Altitude, wt. 
4, gives 82.4, the Content of the Crown, 
this fubtrafted from the Content of the part 
or portion /bc5dnb,' the remainder is tht 
qnucry* of Liquor that it will require t 

cover 


 Aareomarry made ol, £35: 
wellf@orer the Crown 3 the Content of thepart 
"% 54h. may he-thus-found, #5 is 91.4, 
hs Red #4 $65 theſe added + - are 
ef by the half, 88.5 may be taken for/a 
car Diameter, the Area to this: Diameter 
1d $21.9 this Multiplied by 8, the Altitude, . 
th Wires 275 -2 the Content. 
if Now ſubtraCt 82.4, (the Content of the. 
ts MCrown) from 175-2, the remainder is 92:8; 
aW$r.222': 28, this added to the Content 
h _; viz. 29': 3 :-2-5 5 gives 
:-5 the Tontent of the whole 


.. To cover the Crown, 2 * 
Content Coph, i. 32 
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The Content-being thus found youny Fg 
roceed to Inch the Copper by the li... 
Nrattibes Aions which. were given for lac” 
of Tuns. | [See page. 1 25.] 4 
I- ſhall; conclude this Chapter with WM... 
rections for Gauging a Maſh-Tun... B 
The Corn Gallon (which is the mel, 
, wehereaccount by) contains 272.25 Cubic Ct 
Inches, «ect 
But: Mr. Dary in his Complete. aun. 
faith, that an indifferent ſort:of Ma; 
and of an indifferent Grinding, when thnt 
Worts ſhall have paſſed through it, s 
more compact by about a fixth part; tt 
therefore © concludes that 227 may he1 
Divifor for Square Maſh-Tuas, and 28 
for Round, "ME in 


Probl. IX. 


mer 


| EE cwo= 


The Diameter of any round ( or fide of ay 
Square ) Ma Tio, being given, fo find bow 
may Gallons of Maid? it will contain at wi 
dnch deep. 

For Round Maſh-Tuns. 


a He Diameter of that Circle whoſe Ara 


z 1s 227 is 19, and this may be call. 
the Gauge-point for Round mm v4 


ih Oy Contr of any fucks "Set 
zpon D to 1 upon C, then againſt any 
meter m_ D, you have the Content 
Gallons at. one: Inch deep: thus if the 
ineter were 113, the Area 15-44. 3, that 
-Buſhels and 4 Gallons: 

1 f the Maſh-Tun be Square ov Oblong, 
Content at one Inch deep may be thus 
und 5 : Say, 

Ar 227 to the length , 

Ss ory _—_ to the Content. 


—_— Example. 
ppoſe the length be 112, and. che 


rath 4 o! Inches, How many 

0 this Tun contain. at. one Inch deep? 
\t 427 upon. A to: 89 upon B, then a- 
ay upon 'A is. 39-4 the Content 
poaB, 


—_—CS 


CHA7P.:-1X. 
Of: Cask Gapging. 


He Content ofa Cask is uſually found 
- dy the knowledge of the Demenfions, 


Ur. the Diameter of the Fleas onhe and the 
length: 
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4 But it ought to be CONHQr 
that although the Dimenſions (abou 
of two Casks be equal ; yet ONe'may 
tain i{ Gallons more than the a 
and ore the Content of all ( 
cannot be found: by one and the ſameRi 
as will plainly appear by the Probly 
next following. 


Probl. 1. 


There is a Cack. ( 4s Fig. 21. ) which no: 
taken for the middle Fruſtum of a Spin i 
intercepted between two Plains paralie. up 1 


'ring tbe Axis ar Fight -1 , Jippt ith 


"the Diamter at' Fn 24 de 


_ Diameter "at the” Head"d'c 24.5 , nec 
- Tengrhe f'ax Prches , How many Aa" 
""Wint Gallon will this Cauk. coma! WW 


PÞ= reſolving .of this I ſhall lay-4nghpn 
the ſame Rule (it being a true up 
that ſeveral Authors have made uſe 
and it- is this: . 

To twice the Square of the Diamett 
at the [Bung , add the. Square of the Vat 
ameterat the Head ,” then Multiply theW 
by the Gazks length, and divide the Prod 
by 1079!for Ale, or by 883 ——— Þ 

not1c0s 


Sereame try made eaſe, 5:59 
tient intither'Caſe will be the Content 
AgOanszs 43133 97” Pi3 JUL $4et3 
Lonotit 216 
4} ord P\ | 
irieathe Square of 3 33: NG ny 2) ol 


te Squire of . 24:5 thed 600-25 


07 IS m—— 


[The Sum is — nn nrebang 


non ThiaMu died bp qohe leogri-afho Pro- 
elg 1aoyv mg and this divided by 
0977, quotes .xoB:y2 the RR 
yp! az and-if ivrvere-Bivided by '88 
SF otnntwenld:be:'23 2.1 +, ©h6Con- 
fi —um——omege ) at "NO 
Newt "there be. another OuX; -welicle 
neter:at! Bung and:Head , 'and. alſo'the 
iactnefameiyith thote above men- 
id et Goppoce the Stave of theCadk 
rol from the» Bung:ts the Hedd ;''4s 
Liga av, in Fig. 21. this Cask may 
dthefriſtom 


of Hb Comes abutting 

xn rae Qernmon Baſe. (Vit. a b)apd 'the 
{by :the Rule given in page 100.) 
Ute fandxa bean Ale Gallons, which 


W 5-94. Gallons leſs than the above found 
"_ when 
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when taken for the Fruſtum of a Sphen 
But for as much as there are but ſen{ 
any ) Casks whoſe Staves are ftrait f 
Bung to Head ,. the inſtance here ging 
of no further uſe than to ſhew hoy 
the Contents of - two Casks- may dil; 
whoſe Diameters and lengthare equal. We v 
And if the Fig. laſt-mention'd be Ul 
obſerv'd it will* be” eafie to appree 
.that the nearer the Staves of the Cat 
tween the Bung and Head) are to theht 
Line #v4, the leſs will be the Contec 
- and the nearer to the Curv'd Line «0d ik 
more they will comprehend, and conlequayhnu 
-tly the greater the:Content. 7 
. - "Moreover, few or:no Casks of theſe 6! 
.. mcenſons will. contain more; than-1bl 
Gallons, (the Content when. taken 
Sphere J norlefs than 95.4, ( the tay. 
- - when Conical )- therefore all the: vary 
that can happen will be betwixt theſe gh 
for the Staves of the: Cask will fall beregyy #* 
-the 'Lines 404 and:4iv:d; as in fy oe 
and 19. TI. = 
This - premiſed ; I ſhall next givs! 
Rules by: which ( with that already f 
/ for the —_—_ the:Content of any 
may, be found very. near the truth. - 


Fu 
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Fiſt, 


Vhen the Staves of a:Cask between the 

and-the:Head, 'come nearer tothe 
ied-Line 40.4, than' to the ſtrait Line 
{; (ain Fig. '19-) ſuch a Cask may 
c want of. a fitter name) be:call'd a Para- 
z;, and the Content. may be found by 


ſ9-6 times the Square of the Di- 
ter, add 4- times the Square ot the 
{Diameter, then Multiply a tenth part 
the Sum by the length, and divide the 
dat by 359 for Ale: or! by 294 for 
ine, the Quotient. will be the Content 


< 10NS. . 


r Exanple, (The Dimenſions as before.) 


Six times the Square of 33oC — 6534 
e Buog Diameter. is : 

Four times the Square of 24:90 — 2401 
t Head Diameter is i—_— CES 
One tenth of the Sum; is —— 893-5 


bich Majtiplied by ; 421 the kength gives 
W754 ».; this; In bY nate owed 
04. nt 49, Ale; Gallons»: : » -/ 
9.106 Doe JR Ale; Galeyeio 
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Bung” and” the Head come nearer to 

ftrait Line aud, than to the Curved LP 

ao a, as in Fig. 22. (fuch a Cask my” + 

call'> a'Conoid and) the Content: ny ng 

Let the Square of the Bung Dlar W 

of the Head Diameter , anl ® 

Square of half the difference of the IF. 

ameters-be added together, then Mult 

tht Sum by half. the length, an 

the Produtt by 339-or-294 , the Qb 

will be the Content'in Ale or ads Uk 


reſpeCtively : 


Example, (The Dimenſions as before.) 


The Square of m oo nn 109g 

The Square of 24: 600.1 

. The Square of 3 "ihe bir of __ 8a 
Diameter, (vt. 4:2 5+ Ys WES 7-45 PY 

- The -Sum- of theſe is 170748 

Multipliedby half the length! (vi 21. 
pives//3 5855-5 1, this divided by 359 


Quotient will be 99:8-;'theComtent int 
(iallons- Prod 


= "_y 


— 


4 ; 4 
_... Probl. II. 
: 2 © : 


Dimen} 1, of a Cark, to find 
de Cumar by re Le fo 


(do this ne ewolb- firſt find a mean 
{0 D , that is, ſuch a Diameter 
al reduce the Cask to a Cylinder, for 
ſeI have Calculated theſe three 
es; [tor the three-yarietics of Casks 
ane 4-4 | 
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And by theſe Tables were made thoſe 
xe Scales) which are plac'd apainit-the 
ne of / Inches on the Inſtrument.-- + 
Now to find the mean Diameter of any 
$ either by the Tables or Scales, obſerve 
following Rule. Oy 
Having the: difference 'of the Diameter 
laches and Tenths, ſeekthewhole Inches 
ereof in the firſt -Colpmn of” the- Table, 
ithe/Tenths (if any be) at the Head, 
n in the Angle of meeting you- have a 
under, which being*added to the Head 
lameter, gives the mean Diameter ſought. 
Exanple. 81 
Let the Dimenſions be as in the former 
dem , the difference of Diameters was 
F: Inthe Table (for a Spherotd) againſt 
athe ſide and under 5 5 find 5.93;(and 
e ſame I alſo find on the Scale for a Sphe- 
id againſt 8.5 -on'the Line of Inches ) 
s 5.93 , added to the Head Diameter , 
IR, 245) the Sum is 30-43, the mean 
lameter ſought. | | 
This being obtain'd, the Content of any 
ak may be found: by the Inſtrument at 
x operation ,. for which 'the propor- 
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Arthe Gavge-point is tothe Caiislay 
So is the mean Diameter to the Con 
 Exaniple. 


The tength 42, and the mean Diand 
30-43, 25 before, 
Set the Gauge-point for Ale Gall 


Tb if 
bly 


ME 

Ko 
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42 upon GC, rhen againſt 30.43 upml Pe 


is 108.34, the Content in Ale 
which is the ſame as was found by the 
Example of the laſt Problem. | 
2. If the Cask be more Spheroidalt 
Conical (as Fig. 22.) ſeek the differenc 
Diameters in the Table (or on the Lit 


Inches againſt the Scale) for a Parabt 
by either you will find 5.39 to be af 
to the Head Diameter, 'W ich will naked 
mean Diameter 29.3g. | 


Then, 


eAs the Gauge-point to the length 


So is 29.89 to 104.5 the Content, 


2. If on _ Ce i 
: 8 Flg. 19 CRE GUT 
ns in the Table (or on ur! 


"* TOnerr y eu rexfie, T7 
$28inſt the Scale) for the Conold by 

7 500will find 4.71 , which added to 
x Head Diameter gives 29-21, the mean. 


Then, 


of the Gauge-point to the length 42 , 
$018 29.21 to 99-86 the Content in-Alc 


kd after this marmer the Content of 
y Cask 'may be found by the Iiſtrament 
th great expedition, and very near the 
ith, The following Table 'ſhews the 
imenſions of Keveral Cagks, With their 
ontents, found by the Inſtremeat-in cath 


ſthethree Caſes before miention'd. 


PI _ = 4 EF «4 


. Spher.;[Parab. 
128.69]123.22 
4-3] 86:92] 84.91 
.v\}. $6.3 $3.76 
$$-29} $3+55 
60.00] 58.8c 
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As the Gavge-point is tothe Catks1ay 
So is the mean Diameter to the Conis 


| Example. 


The length 42, and the mean Diane 
$30.43, 25 before, 


Set 'the Gauge-point for Ale Galli. 
.42 upon G, then againſt 30.43 upul 
is 208.34, the Content in Ale Gall 
which is the ſame as was found by the 
Example of the laſt Problem. 

2. If the Cask be more Spheroidalt 
Conical (as Fig. 22.) ſeek the differen 
Diameters in the Table (or on the Lic 
Inches againſt the Scale) for a Parat 
by either you will find 5.39 to be ad 
to the Head Diameter, which will maked 
mean Diameter 29.3g. 


Then, 


eAs the Gauge-point to the length 4 
50 is 29.89 to 104.5 the Content. 


3. If the Cask be more Conical th 
reidal (as Fig. 19.) find the differe 
© ers in the Table ( or on hel 


"ie {FR -maue exſhe. T7 ; 
zagainf the Scale) for the Conold by 
Head Diameter gives 29-21, The mean. 


Then, 


of the Gaugo-point to the lerigth 42 
$ is 29.21 to 99.86 the Content in Alc 


ket after this marmer the Content of 
"Cask 'may be found by the Iriſtrdment 
th great expedition, and very near the 
th, The following Table - ſhews the 
imenſions of ſeveral Casks, With ther 
dntents, found by the Inſtrement-in each 


ſtherhree Caſes before mention't. | 


a. 


Os 4 Aa Fa 4 


"F 


Contents. 


(1128.69]123.22 
[5\ $6.92] $4.91 
5}. $6.3% $3.56 


$529] $355 
60.00 5 go 


T 
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' It may not be amiſs to ſay ſometli 
(here of the Diagonal Line, which is 21; 
commonly known'and made uſe of to 

the Contents of Casks, but if it be apy 
to all ſorts of Casks (as it generally) 
muſt needs be erronious , fo or by theft 
Problem of this FYPe » the Content 


the. 
Ale Gal, 


Spher 21 108.3 
Parab, pFigure 2:6 Sow Fo 
Conoid. 19 99.86 


. and yet the Diagonal will be the ſame 
each , becauſe the Diameters and leng 
are the ſame. 


To find the Diagonal of any Cak| 
the Diameters and Lengths, the Rules 
'To the Diameter of the Bung, ny 
Diameter of the Head, then to theSqu 
_ 'of half their Sum, add the Square of y 
the length, the Square Root of that Su 
is the Diagonal ſought. 


Example ſhall be in the laſt Cask of ti 
Table whoſe Dimenſions are theſe, , 


"_ 


OE © od 7 LY ſe RIES rea 8 ; ban aches.” J _ ol eddie; es ec 2, Foe,” : 
XN OM _ EN IS: - ET? - 
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.laf Bung Diameter 23.1 > 1, 
0 bo Head Diameter 2+ - LES TA 
Ma Sum is 52-1 

b Half Sum is 26.05 . , _ 
"II This Squared is ———- 678.7025 
"y Square of ; the length -- 22 5 


: The Sum 1s 


903.7025--- 
$757 | 
; {Whoſe Square Root (by the Lines'C and D 
WD the Jaſtrument is 30.06, which is the 
agonal ſought : Now if you look upon 
Iy Common Ganging Rod, againſt 30 
Iches you will 60. Gallons on the Di- 
zonal for Beer , which -agrees with the 
ontent here found when the Cask was 
aken for a Spheroid , but in the ſecond 
le the: Content is but 58.8, and in the 
aird but. 57.2 , whereas the Diagonal will 
we 60 in each, by this it may ſeem that 
e Diagonal was made for a Spheroid only, 
dthat it may ſerve for all ſuch, but that 
will-not.do neither , for-if the Dimen- 
Ins of a Cask be theſe, | 


| Head Diameter 24-5 
Length —— 42 


H 3 the 


Bung Diameter 33 
Inches. 


io ron 
AA PETE 
7 + ju: 


$57 Sans. 
he 


Y | 
Stercometry wade eaſpe, 


the Peogona! by the Rule above given Non 
be found to be 35.6, av in Fig. 21, Malin: 

Now 35.6 upon the- Diagonal for lwfifhar 
gives but a 100 Gallons, which is 8 Gall ; 
to0 little , for the true Content. of th 
Cask is 108.34, as appears by the 
Problem of this Chapter : The Conſtrufti 
of the- Diagonal Line or proportion, 
which it may be made is this: 

es the Content of any Cask is tot 
Cube of its Diagonal , 

So: is the Content of any ather C 
(whoſe-Dimenſions are proportianat tot 
Dimenſons of: the firſt) to: the Cube of t 


Dia thereof. 
ee ofarntd be the \ftrune 
very cally. 


IH 4ibs: 


ain 


For Inſtance. 


Let the Dimenfions of a: Cask be; 
Bung Diameter 28. r 

Head Diameter 24. > Inches. 
Length 30 


By the former Examples the Content 
this Cask (takenasa Spheroid ) was foul 
to be 60 Gallons, and the Diagonal 
Inches. | 

Not 


wal FI, 
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ich agrees wich the Diagonal Line'for 
xr, which you will findupon moſt Gaugin 
0d. x thas. againſt: 29.5611 the Line © 
hes on this -Ruts you have -30'on the 
lagonal, and ſo formyerher Number. 

50 that a Diagonal Line being made true 

one Cas, it- will ſerve for all Casks 

ak Dimenſions are propertional to the 
menfions of the Cask for which it was 
paut and for none elſe. 

Mortdver;, ' having the Dimenſions and 
Ment of a Cask-( taken im'any Notion ) 
find the Dimenſions of another Cask 
Rt ſhall contain any certain quantity more 

lefs than the Cask given. 

Note, The Dimenſions ſought muſt be 
oportional to thoſe given: 


H 4 Thus 


" Stereometry made ee, 
This will be perform'd by the Inf trumen 


-v 

and the proportion Is, Whoun 
eA's the Content of the Cask piety i 
E, is to its length, Bung or Head DianWane! 
ter upon D: S 
. So isany-other Content upon E, to thiiffithe | 


Tength, Bung or Head Diameter epi 
{ought upon D. 


Example, 


. "There is a Cask whoſe 
Bung Diameter 28.1 ; 
mens, 


. Head Diameter 24 
.- Length +4 30; 1 
_ Content: 60: Gallons. - elf 
' Twould have enother Cark (prope tine 
to this) that may contain .g5 
Quere , What are the Dimenſions? 
Set 60 the Content: of the; Cask gue 
upon--E; t9:13Þ-#ts length! upon: Dy ie 
againlt - 95 uppa-E,; is. 35 upon DV 
length ſought. "and after the ſame mani 
you may find the Bung and Head Diamete 
ur the length þeing found- the Diamete 
may be tourd by.the Lines A and B, at 
operation: For y;. 
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ll ef the length given, is to- the-length 
. $are the Diameters given, to the Di> - ' 
ameters ſought. | 

Set_30 the length given upon B, to 35 ; 
the length ( before ſand) upon A, then 
againſt 28.1 the Bung Diameter given up- 
on B: you-have 32.5, and "againſt '24 the 
Head. Diameter. you have 28: So the Di--- 
menlions.of.this Cask are , 


fl 


- Bung Diameter. 32.8) 
. Head Diameter: 28.0:> Inches. - 
Length = 3 LN 


a 


Now by: theſe. Dimenſions the Content 


by the former Rules. for a Spheroid will be 
lound-to be -95/: This may be thonght a 
eedleſs digretiton,, .but-it is fufficient-to - 
prove that the ; Diagonal Line will give 
the Content of ſome Casks more, of others - 
&, than realy it.is.? +6 

© gs next: ſhew the uſe of RE — In 
Weng the Uilage or quantity of £1quor 
nl TOP Bot Gal: and that either 
when) the; Gask is Poſited with its AXIS 3 
parallel to the. Horizon, or perpendicuiar 
Ucreto. ; 


I52 . Sfereomtry made cafe 


- This will be perform'd by the Inſtrunall-'+/ 
and the proportion is, foun 
eAs the Content 'of the Cask gin io), 
E, is to its dength, Bung or Head DiandWanet 
ter upon D: Se 
So is any-other -Content upon E, to tithe ! 
length, Bung _ _ Diameter ceſpeſtin agall 
fought upon D on B 
; Head 

Example, menl 


. "There is a Cask whoſe 

Bung Diameter 28.1 

. Head Diameter 24 hu Inches , 
and Content, 60 Gallons. lev 


f 


Twould have another Cack {pecpen i 
to this) that may - contain .g5 
Quere , What are the Dimenſions? 

Set 60 the Content: of the; Cask Þ 
upon.-E; t9::3p:ts length! up9n-D; thc 
againlt - 95 uppa-B,: is 35 :upon D, th 
length ſought; and after the ſame mai 
6s may find the Bung and Head Diamete 

ut the length þeing found the Diametth 
may bc found by the Lines A-and B, at 
operetion: For, 


A PPCLPS 
ne 1. cacabart #5" A 
eb =, A 0 £7 »* 4 
. +... , I 
—_ 
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ex "hr phy length/given, is' to- the-lengrth - 
Y''F 

5 are the Diameters given, to the- Dis - 
ameters ſought. | 

Set_ 30 the length Heb upon B, to 35; 

the length ( before found) upon A, then - 


x 


zganſt 28.1 the Bung Diameter given up- 
on B you-have 32.5, and againſt '24 the | 
Head. Diameter you have 28: So the Di--- 
menſions.of.this Cask are , 


 Bung Diameter. 32.8 
. Head Diameter'23.0:> Inches. - 
Length ng 


4 


, Now by: theſe, Dimenſions the Content 
by the former Rules. for a Spheroid will be 
ad-to-he :g5/: This may. be thonght a 
leedicſs digretion,, but-it is fafficient-to - 
prove that the ; Diagonal Line will give 
the Content of ſome Casks more, of others 
lf, than realy it is; Ty 
| ſhall next; ſhew the uſe of the Rule 1n 
bading the-Ulage or quantity of Liquor 
naCask which 2s not full, and that cither 
when) the: Gask is poſited with- its Axis 3 
prallel to the. Horizon, or perpendicuiay 
ſeo. ws 


$54 Sier60ne tr9- made exfte 

1a the'finſt Caſe we muſt have giventle 
whole Content of. the Cask , the Buy 
Diamezer, and: alfo- the quantity of the 
wet or dry part thereof. 


Probl. LE. 


Lei Fig. 2:1. repreſent a-Cask poſited mith th 
Axs ef, parallel te the Horizon, [i 
the whole Content be 108.34. Gallons, th 
RBung Diameter ab 33 Inches, and the dy 
part a$S 8, or the wet part $b 25 tin 
many 'Gatlons are. contain'd in the Caih, as 


how many will is. require to. fill it ful? WMliq 
h | Wie f 
F*%: reſolving thisand ſuch like Queſtion, MW Dia 
, there 1s aLineof Segments on thelittk i 24 + 
Rod, which muſt be placed to flide again WM hay 
the Line: A; or double Numbers, and upo 
theſe Lines the proportian is : 
(- 
r. es the Bung Diameter upon tai 5 
Numbers, /s« toa: 100 npon the Segmeits, Bl Wi 
So-1$ the wet or dry parts on the Nuwv Wl of 1 
bers, to afourth Number on the Segments. Wl © * 
2, es 100, upon B , is to the CB Why 
whole Content upon'A, * My 
$0 is the fourth: Number. laſt found 9. T: 
the Anſwer. for 


Exanyl 
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- Example.. 


f. Set 33 the Bung Diameter or the: 
Numbers, to a 100 on the Yegments , then - 
apainſt 8 the dry Inches on the Numbers is 
.168 on the Segments. 

2. Set 100 upon B, to- 103.34 the Casks 
whole: Content upon A, then againſt .168- 
upon B, you have 18.2 upon A,.and ſo 
many Gallons it will take to fill up the Cask, 
this ſubtraCted from 103.34,., the whole 
Content, there reſts 90.14 the quantity of 
Liquor in the Cask ; which may otherwiſe | 
be found this, having ſet 33 -the Bung 
Diameter to 100 on the Segments, againit 
25 the wet Inches on the Numbers, you - 
have 8.32 on the .Segments. - 


Then, . 


fs r00 upon B, is to' 108. 3+ vpon A, , 
$0is 8.32 upon B, to 99-138 upon A: _ 
WH Which being the fame as defore is a proof 
| xt—lagg : | 

z The Line of Segments or: this - 
Rule is made for Spheroid, or is therefore - 
re exatt for all Bulging Casks than the * 
Tablesof Segments, which are proper only - 

a Cylinder. . 


ProbL.i. 
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- Probl- IV. 


There s a Caſk, ( as Fig. 23.) whofe Dunn 
fiens are, ® | 
Leugth 42 
Bung Diameter 33 Inches. 

Head Diameter 245 4 
The Content by the former Rules 1s 108.4 
Ale Gallons. 


Ow ſuppoſe this Cask ſtand upon oe 
| head with its Axis Perpendicular to 
the Horizon, and the depth of rhe Liquer 
zy be 34 Inches, and the dry part of tit 
Axis 24 8 Inches: How many Ale Gallon 
are contain'd in the Cask, and how matj 
fuch Gallons will it take to fill it uy ? 

This Queſtion may be reſolved by th 
Pen without knowing the Diameter of the 
Surface of. the Liquor, for which you haie 
two ſeveral . Rules. in  Dary's Complet i "Pc 
Gauger : But to reſolve it by thoſe hb Bb a 
Rules is a long (and to ſome a difficult) Wd 
work. [I ſhall therefore ſhew how to per kh 
form iv by this Inſtrument, in order wheres Ml 92 
unto, we mult firſt find the Diameter Ga 
the Surface of the Liquor, and that may 
done after this manner. a5 

aving 


Stereometry made eafie. 157 
Havinga Thread with a Plummet, faſten 
he Thread to the end of the Gauging-Rod, 
hich you muſt. ſo place upon/the head of 
once Bc Cask , that the Thread hanging ſtrait 
own may juſt tonch-the ſide of the Cask , 
stheLine core, in Fig. 23. this done find 
e-Diſtance: between the Thread and the 
de of the Cask right againſt the Surface 
it the Liquor (as os inthe Fig.) ſuppoſe 1t 
K KAT this doubled is 3.5, which ſub- 

ated from the Bung Diameter r g 33; 


one ee remainder will be 29.5, equal to.5zv, 
(0 ive Diameter of the: Surface of the Liquor. 
ory Next-fhnd a mean Diameter between the 
le BY Hc2d and the Surface of the Liquor: thus, 


nv 29.5, leſs by adb 24.5, is 5, this 
7M 0ught in the Table or Scale, for a Spheroid, 
BIVES 3.43, Which added to the Head Di- 
* WF AKter 124.5, 1s 27.93;:the mean Diameter 
WE ught: Then ſer the Gauge-point:+to 8 
WI (thedepth 4») upon C, and againſt 27.93 
won D, youhave 15.4 uponiC, and 1fo 
many Gallons it will take to fill up the Cask, 
ad-this 17.4 ſubtracted from 108.34 the 
wWaole Content., | the) remairider- is. 90.94 
Cn the: quantity of. Liquor-.in - the 
Sk. 


To 


OR AAR Se OT an omen... 


ET Stereometry wade eaſe, 


To prove tliis,. find the Content of thy 
part of. the. Cask! contain'd betwixt thy 
Surface of the: Liquor and the Bung Dj 
meter : thus, | 

The depth #c is 13. Inches, 5% is 294 
and rg 33 ,. the mean Diameter betwee 
sv and 7g will be found by the form: 
Rules to: be 31.88 : Therefore, Set th 
Gauge-point to 13 the depth , then again 
31.58 themean Diameter, you-have 364 
the Content of the portion s2vg x7, ti 
which add the Content above found, wa, 


17-4, the'Sum. is 54.16, this doubkd 1M. . 


108.32 the whole Content as before, there. 
fore this Rule k trueenoughfor prattice, 


Probl. V. 15S 


wry Number of Gallons being given, tovedin: 
the: ſame mo-Barrets of Beer or Ale. 


Firſt for Beer Barrels. 


i 36 upon'B'to 1 upon A, then apaint 
kJ any Number of Gallons upon-B, yo 
have the'Number of Barrels upon A. 


Exanjl 


. 
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Exanyle. 


tppoſe: the Number of Gallons to be 
zuced as aforeſaid were 2458. 

Set 36- upon-B to-2 npon A, then againſt 
353 upon B, you have 65.5, the Anſwer 
pon A; ſo that 2358 Gallons are equal ta 
5 Barrels and an half. 
ln like manner without moving the Rule 


8539 (24-694 

g00{ Gallons \ 25.000 { Bar. 

ganſt < 2457 # upon'B 68250 upon 
2610\ you have /72.500\F A: 
2356 ) 79-333 


S0 839 Gallons contains 24 Barrels, and 
+9594 parts, which is 25 Gallons, as may 
& ſeen without moving the Rule, for 
aunt.694-upon-A is 25 upon B, and the 
like for any other Decimal of a Barrel. 


Conrarywife.. 


hs the Rule now ſtands,againft any Num- 
br of Barrels upon A you: have the Num- 
ber of Gallons: contain'd therein upon B, 
thus againſt 25, Barrels you. have 900 Gal- 
» &c, T0 


i160 Stereometry made eaſd, 


To reduce Gallons into Alte Barre 
the. ſame with the ſormer, if inſtead 
36, you ſet 32 againſt 1, for this bij 
done, againſt any Number of Gallons wy 
B yon haye the Number of Barrels wi 
parts vpon A, and. the. Contrary... 


- Probl, VI. [ 


e-ny Number of Beer Barrel: being given, 1 
_ find how many Ale Barrels are comaill 
therem , azd the Contrary. 


| 2h this. the proportion iS, 
, ef5.,32t0 36,, | 
So are the Beer Barrels to the Ale Barrels 


Org; 


. S0are the Ale Barrels to the Beer. Barrels 


Therefore , 


Set '32 upon B, to 36 upon A, tha 
againit. any Number of Beer Barrels;,-J0l 
have the Number of Ale Barrels contaiud 
thercin ; 


Thi, 


Thus, the Ru 
«TEC 


le being ſet_.as above di- 


5 4 


Contrarywiſe againſt any Number of Ale 
Barrels upon; A, you have the Number of 
beer Barrels upon B, '. > 1 


| ' Probl. VII. 
Any Number of Alle G allons being given: to 


"reduce them into Wine'. G allows, the 


#-aef prot 1 ee ion is 

| | redeem me G | 

'W is any Number of Ale Gallons'to-the 
Number of Wine Gallons, | 


Or, 


efs 282 to 231, 
So is any Number of Wire Gallons t0 


| the. Number of Ale Gallons. 


Therefore , 


262 SGS/ercometry medeceſa, 
” - :.. W.4 

| Therefore , | $01 

Set 251 upon B, to 282 upon A, thy 
againft- auy Number of Ale Gallons ma 


B,, yo: have the Namber of WineG 
. upon A: 'thus, 


94 (32 YAteGan; (365 
nurg' INIk: 


61.0 { 
54 t . 


Wite 
Lyon Wa 
A, 


«65-92 


fc  Contrarywiſe 
Againlf: any. Number of Wine Gallen 


upon A, you have the Number of 4: 
Gallons upon B. | 
To Conclude this Chapter, I fanll fhen 

- how to find (by the Inſtrument) what.Stq 
of! Money the Exciſe of any Number d 
Barrels of Strong; Beer, Strong Alt; « 
Small Beer will amount unto. 


e-frd firſt for Viftualers. 


'Fhe Duty of one: Barrel of Strong Bee! 
or Ale, being 25. 6d. the Duty of 8 Bt: 


will be one Pound : Therefore the p!v 
portion is, a 


l A: And thus' (the 
ke tn hore direCted) the Duty of 20 


lireQtions given in page 20 » 
For ſmall. Beer rho 


The Duty of one — of Small Beer 15 
64 Therefore the Duty of 40 Barreis is 
one Pound : Hence the proportion is _ 


s 1 : 
; þ 
+; : 
þ. £ ', 
i 1 
} J 
; R 
! 


outs 


ann coding er: es, . w 
PO ears cs, tro rys -> 276 Þ 
pr nt Grorroter Ae Lib -Ih. Ali nchiaie- * oe 
_ a FOES. 24 
G 48> £1 590 


nyo, 


164 Stereometry mad eafee. 
efs 4otori, -* 
50 1sany Number of Barrels to the Di 
ſought. Gs HL 


Therefore , 


; Set 40 upon. B to x upon A, then apai 
any Number of Barrels upon B, ri 
the Duty-upon A, and thus the 


q .:. C1007. | 2.5 | 
Duty ofq 16a>Barr. isC 4.0 
| 300 - G7*5Y 
{ Secondly for Common Brewers. 
I . >} Wi , ; bf 
Nate ,. A Common Brewer hath 1 
allowance of $3 Barrels in 243 for Beer, al 
2 Barrels in 22 for Ale - So that a Comma 
Brewer pays but the ſame Duty for 2;Woai 
Barrels.of 'Beer,, that a Yi#«aler pays for 


20 Barrels, which for ſtrong Beer is 26-10% 
OT 2.x #: —_Y 4 ——— 


Therefore the proportion 1s , 


eAs 23, 1s to 2.5 , | 
So is any:Number. of Barrels to the Dit 
ſought.. n r6q 
4 : 41% 


a Mr = 


| 'T65 
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Therefore , : 


Set 23 upon B, to 2.5 /.- upon A, then 
gainſt- any Number of Barrels upon B, 
jou have the Duty upon A, thus if the 
umber of Barrels 


L. 
were 3 po : the Duty is3 my 
...C 09 ; ; (67-3, 


For Ale the proportion 5s , 


—N=5 


| As 22 to2.5,, 
$0 is any; Number of Barrels to the [f 
Duty ſought. td ' 


Y Therefore , 
| 
a Sct 22 upon B, to 2,5. upon A, then bl 
» igainſt any Number of Barrels of Ale npon 08 
"WB, you have the Duty upon A, and thus « ji 
s Dy of 44 Barrels will appear to be dl 
T be proprtin wy pid Beer us 2 


os 46 to I, 
$0 isany Number of Barrels to the Duty 
required, But 


"— 


Common Brewers cannot be found by t 


-nified by the fmall Fignre * over tit 1 


> es = pee of 
5 ” hy yd Z Iv, wes, os 
+8 2: ir EN 

x 


| But forafmuch as the exat Duty k 


Inſtrument without ſome difficulty, [tn 
here inlctted two Tables {( one for Stra 
and Sthall Beer , and the other for Stroy 
Ak) which (thoagh very ſhort and ond 
will ſhew the exact- Duty for any Numby 
of Barre, from 1 to 3300 and upwark 
and their/uſe will ;be: render'd very plu 
and ealiw,. by the Directions and Exanyle 
following. 

1. If the Number of Barrels of Stroy 
or Small Beer given be leſs than 23, ſeek 
in the firſt Column of the firſt Table, a 
againſt it yon havetheexaCt Duty inPon 
Shillings, Pence, and 23th. parts of aPey 
which parts of a Peny are reduced. int 
Farthings , and expreſt by the ſmall fi 
gures which ſtand over the parts. Tit 
the Duty of 21 Barrels of Strong Bet 
will be found to be 20. 5s. 94. and; 
parts of a Peny or 3 Farthings, as 14 


The like for Small Beer, &c. 5 
2. For any Number above 23, ſeek! 
ſomeof the Columns of Barrels in theTu 
and if you cannot find the ſame Nui. 
take the next leſs, and ſet down the 
of Money againſt it, then fubtrat the Np 
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br found from the Number given, the 
maxder (which will ever be leſs than 23) 
teins found in the firſt-Columnof the Table 
wes you a Sum of Money , which added 
the former is the exact Duty required. 


Example 71. 
What Sum of. Money will the Duty of 1306 


Barrels of Strong Beer amount unto ? 


See the Work: 


Number grven 1306 l. -s. d. pr. 
Nextlefs per Tab. 1288 = 140 oo © ©0 


Remainder —— 18 = oo1 19 1 13 
Theexatt Duty is 
That is, 


141 19 1 13 
1417. 195. 144. 


Example 2. 


What Sun of Money will the Duty of 2237 


Barrels of Strong Ale amount unto ? 


The Num. given 2237 fl #& 6: 
Next leſs per Tab. 2222 = 252 10 0 0 
Remainder is — 15 = 


T 14 1 2 
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. Note, Theparts in this Table are-22 
Parts of a Peny, and; are reduced. into Fu 
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CHAT, X. 
. A_ Mongſt. the ſeveral Authors that hay 
Treated of the Line of Numbers, 
do not find any who have omitted t( 
ſhew its uſefulneſs in the reſolution of ſuct 
Queſtions as concern Intereſt and Annuities 


+» And ſeeing the Anſwer to any Queſtio 
reſolvable by the Line of Numbers, will 


more or leſs exact as the Line is longer of, 


ſhorter, and the Lines on this Inſtrument 
being longer. than any other which are or 
dinarily made uſe of ; I ſhall here ſhew thei 
uſe in the' reſolution of ſome Queſtions 


relating both to Sumple.and Compound 


Intereſt: And firſt, 


of Simple Intereſt. 
Probl. I. 


If 1001. n 1 year, 1% months or g65 day, 
doth gain. 61. or Amount to 106 1. (« 6 


per Cert, per An.) 
How 
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b ta fll ary es Sw geiw or amount 
11:0 Time a the ſame Rave ? 


dis Problem doth comprehend ſeveral 
1 Quetiors , the _ whereof are the 


<L2, L142 


Vf the. Imereſt of any Sumrof e Money m 
AT $20 the Rave _ 6 per ec per An. 


Fd reoring of this Queltion the pro- 
- portion: 


o 
%s 


1s, - - 


FF: Ibol, Principal, iS to 6. its Intereft 


0 00 'year , 
His any other. Sum to its mevpprtienal 


T07P! Ir. 


Theor . 


& 100 (in the middle) upon A, to 6 

(the Intereſt thereof ) upon B, tis 
againſt 'any- other Sum upon A , You 

es Intereſt upon B.| Thus the Lines 
ng fet as aboye direfted againit 250 
6 Foo A, is\15 upon Bz which is the In- 


Kell of 252 (. 1n one year, an nd without 
"0 | MOVINE, 
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F 170; Svertometryawade eafie,.. = 
moving the Rule I likewiſe find that if the 
Principal | 


W Y 


Nyote, The parts of a Pound may be re-y 
duced to Shillings and Pence by the Rule 
given in page 47, and when there bey- 
Shillings and Pence. in the Principal; they Wi 


muſt be reduced to a Decimal, by the di-W 


rections given in Page 46. 
For Inſtance. 


How much i the Intereſt of 561. $5. 6d. 
| in one year. ?. 


The Shillings and Pence: being reduced 
as above directed, the Sum will:be 56.275" 
Then fay, 
es 100 upon A, 1s to 6 upon B, 

9915 56-275 upon A, £0 3-3765 m_—_ 
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meter IS, 3; 3755, which hoken re- 
ks 3.4 75: 64.1f- 


_ 
7 the" Amount of . of Money in 
' mejear at 6 ERIN per An. 
"ne be ITY by adding Fox In- 
ound. by the laſt). to the. Prin- 
ot by the” the Eeerumiet the propor- 


f tl 


% of 
or a lo? 1s to 106, 
S's oy other Suth tothe Amount there- 


& 160m B, to Nh A," then 
I 
| other Sutin upo' B;, you have 
Hvunt: x 'A: "Thus (the Rute being 
3 - echo reed) you will find that if 
pal 
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Queſt: ur. 


To find the rang that will be due for 
Sum of Mo we in any Time propounded, 
Years, Mo or Days. 


- Rule. : 


Ind ay the fu Queſt, ) the Interek 
the Sum given in one year : 


. Then ſay, ; 


es 1 year, 12 months,-or 365 days 
to the Intereſt found, .. SY | 

So, is the Time propounded (in j 
kc days,) to the Interelt fought... 


I. For Yeats. 


jf 


Example 1, What « the Intereft f 250 
in 6 years, at 6 per Cent. per An. 


x. Set 100 upon A,to 6 upon B, th 
againſt 250 upon A, IS Is. yon B, the 
tereſt | 1n one year. 


ew apts adn Rs de ns Ea 
24 bi ah os rt 2. RIS 
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5, of 1 upon A, is to I5 upon B, 
is 6 upon A, to go upon B, the In- 
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RT, E244 S. ” 
+ 24354 Cans: 
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rar le 2. What is the Intereſt of 2501. 
for three Months? 


| The Intereſt -of 250./.-in 12 months by 
eat Queſtion is 35h - | 

| Therefore ſay , 

f12upon'B, is to 15 upon A 
#83'upon B, to-5.75, upon A:T hat 
3015-5. the Intereſt of 250 /. for 


cen 
ns, Ee _ ——__— 
St nt I AID: AE ts. fyute ws Sala th: 


ERS Le IEIEY wy 4 __ v 
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It. For Days. 


unple 3. How much is the Intereſt of 
2501. for 146 days ? 
ot 


> Inf Find (as before) the Intereſt of 250 for 
MeJear, which is 15. Then, 

ﬆ 365 upon A, to 15 upon B, and 
Rk 146 upon A, you have 6 upon By 
"1s the Intereſt required. 
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Queſt: ul. 
To find the _— that will be due fo 


Sum of Money , in any Time propounde, 
Tears, , Manthe ” Or Days. 


| Rule. 
Fant Gy the fel Queſt. ) the Interel. 


the Sum given in one year: 


. Then ſay, 


 eA« 1 year, 12 months,-0r 365 Gaſs! 
to the Intereſt found,, .. ; 221 $3 
So. is the Time, propounded (in year 
AE days,) to the Intereſt ſought... 


"1. For Years- ;...:..:4 4 


Example 1, What is the Intereſt of 250) 
ins years, at 6 per Cent. per Anh. 


1. Set 100 upon A, to 6 upon B, the 
againſt 250 upon A, Is TS. w_ B, the I 
tereſt in one year. 


2. As 
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7 I upon A, isto 15 upon B, 
"#56 upon A, to go upon B, the In- 
Mil k equi red o | f n 


due for 
/* ” IE For Months. * 


ample 2, What #5 the Intereſt of 250 l, 
for three Months? 
The Intereſt -of 250.7. in 12 months by 
Wh Queſtion 1s 'i gil. - 


| Therefore ſay , 
£535 _— = 
#12 upon B, is to r5 upon A, 


n yeats if #4s'3' upon By to-5-75, upon A: That 
ght.. W137.” 15-5; the Intereſt of 250 7. for 
= qty 


CE a rd i COR ES 


nterek 


Itl. For Days. 


Lrample 3. | Flow much is the Intereſ# of 
2501. for 146 days ? 
;, thet es 


3 R Py 
the 1n-ſ 'Find (as before) the Intereſt of '24% 
| «year, which is 157. Then, 
& 365 upon A, to 15 upon B, and 
. Aankt 146 upon A, you have 6 upon By 
ans the Intereſt required. 
I 2 Ia 
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In all theſe. and fuch like Cafes, the | 
terelt, thus found being added.to oa 
cipal gives the — in the tame p 


But the Intereſt and. alſo: the Amount 

any Sum of Money (elpecially if it be pre 

may be more exactly found by the. { 
ing Table. 

In the firſt Column of which you h: 
the ſeveral Rates. per Cent. per 41. | 
The ſecond Colupin ſhews the Intereſt 
one Pound for one year at each reſpedti &; 
Rate, found by dividing the ſeveral Rath + 

by 100. Ga oy 

The thi —_ ey "Oe p 

one Pound for 2 Tk 
found by dividing the 3 mliecor e Ratesk 
1200. 

The nuwbers in the fourth Column ſhes 
the Intereſt of Pound for one 0 
and are gotten by dividing the ſeveralRatt 
by 36500... 

The uſe of this Table j is, to find the 
tereſt or Amount of any Sum of Money i 
any number of years, months or days» 
any Rate therein expreſt; For mt 
ſerve Fhis gengral Rays, | 


ER 
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, uktiply the Tabular number (which 
righy ſands againſt the Rate propounded ard un- 
wy der the Title year, month or day, accor- 
(ding as the Queſtion is) by the number of 
years, months or days, for which-you ſeek 


reals the Intereſt, the Produft will be the Inte- 
WT reſt of one Pound for that time 3 which 


Maltxplied by the Sum given, the laſt Pro- 
bay ſt will ſhow the Intereſt Ht ſoughr, 


| 7” 
Day. 


ne, 


.00c 1095 By 
000136936 | 
000164333 


,0OOTYg 178 I 
000219178 


0075 | +000246575 
.oo833 | ,000273972 


Eranplo: What 5s the Intereſt of 8ool. for 
© $00 ddys, at 6 per Cent. per An. 


Here the Queſtion being for 4ays , 
ſk inthe Column under the Title Bo, . 


ad againſt 6 the Rate propounded , 
I 4 $04 


1.76 | Stereometry maae eaſie, 
find .00016438 3+, this Multiplied by 4 


(the number of days) gives -0493 149, whicni ti 


is the Intereſt of one: Pound for 3co days; 
now this:Multiplied by 800 (the Sum given) 
the Product' will be 3945192 : that is 


391. 9,5. 1, f..and {o:much is the Intereſt uh, 


of 8001. for 300 days, to which if you 


ddd the Principal (z. 8c.) the Sum will I ' 


be 8391, 95. 1f-the Amount. of 8001. in 


300 days : Or (for the Amount ) thus, } 
find the tirſt Product (viz. ) the Interet Wo! 
of one. Pound for: the number of years WJ) 


months or days propounded : this done, 


add an Unit-thereto, the Sum wall be the WVrg 


Amount of one Pound in that time; which fien 
Multiplied by the fum whoſe Amount you 
ſeek, the laſt Produdt is the Anſwer. (for 
' Thus ia the laſt. Example the firſt Pro- 
duct was .0493 149, to which add an Uni, 
the Sum is 1.0493149, ( the Amount of 
one Pound in 300 days) this Multiplied by 
800 the Sum given,the Produdt is 839.45192 
the Amount as before. D 
. - This Queſtion wrought by the pen wil 
be very exact, though the time be long and 
Sum great, but any ordinary Queſtion may 


be  reſolyed true enough by the Inftri- 


i Queſt, 
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The amount, —y> —_—_ . 2700 M 
Sum firſt given —— 252.0 


The Remainder o—— 189 
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*ear, and* in this Queſtion the gin 
Nfe#, be it-ntonths or days muſt be rc- 
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A. General Rule. 
Ind the-Intereſt of: the Annuity for 
| - half the number of years, half years 
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the end of the third year. 
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the preſent worth ar the end of the Jourtl 


' year? © | 
Laſtly, 
Againſt 106 upon A , you have 10: 


; ppon B, which 1s the preſent-worth © 
"1 33.822/7."ut 'the end of -five years which 


i th 


if 


Wool 
XA 


T4 


$ 
3 


Y, 
wy 
4 


wes required. ' Theſe two Queſtions prove” 
eachother, for ' as by Probl. 4. it appearsinh 


that 100/7. will in five years time amount 
to 133.322: So by Probl. 5. 'tis as evident 
that 133.822 /. due atthe end of five years 
to come, is worth but-100/. ready Mong). 
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Set .01467 ( the Intereſt of 11. for 
Quarter of a'year) upon'A,, to 1 upon} 
then againſt 19.5 (the Quarters Reat)up 
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_ For, 
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APPENDIX: 


CONTAINING T HE 


Deſcription and Uſe 


OF ANOTHER 


EW RULE, 
| Very Uſeful in 
GAUGING OF WORTS: 


lewing by a how many Gallons 
ad Hundred Parts any ſmall Tub(or ſuch 
like open Veſſel) will contain at one Inch 
ya. (without knowing the Diameter.) 

reſolving many other Queſtions in 
the Menſuration of Solids, as Timber , 
Stone, Brickwork, &c. And Superficies, 
&% Board, Paving, Cieling, Wainſcoting 
Flooring and Tyling. With a Table of 
the Area's of Circles and Contents of 
Cylinders in Ale Gallons : Calculated 
toevery tenth Part of an Inch, from 12 
0 144 Inches Diameter. 


Printed by F. Playford , 1683, 
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| HE DireCtions and Examples in 
-þ: 1 the foregoing TraQtare fo plain 
. andintelliigible , that I preſume 
A. 1t will not. be very difficult for 
uy Perſon (who hath but carefully peruſed 
liem.)..to find the. Content. of any Veilel 
Mlether if be regular 6r irregular, and alſo 
Þrelolve all othernecefiary Queſtions re- 
ing tothe Art of, Gauging, -: 
| But for as much as it 1s abſolately necef- 
ay, and is now expetted of every Gauger 
jat ( belides' his keeping, of 2 ſtock) he 
ge and takg an account of the Victualers 
"Is; 1 have-Gompoſed a very ufeful and 
Mrtable Inftromenr, which will renderrhis 
work. both facile and eaſic,. and perform it 


"td great Expedition. -- 


Deſcription of the Inſt rumen. 


The Inſtrument confiſts of three Parts, 


We fixt. (which is-12 Inches long) the other 
K 5 LYL 
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two being moveable may be drawn out 't 
the whole be 36 Inches tong, oo 
-- 2-. Upon-one- fide-of the Rule you hal 
= — RT Numbers (A andB) t 
ide one by agothep; by theſesis perform 
Mulciplication DF iſion;Rule of Jo 6 
as by the directions in the third Chapter 
the Book; WEE 3770018 Ko | 
Moreover-upon this ſame ſide of theRt 
ag have aLine of double Numbers to fi 
y a Line of Segments: By which andtt 
twoformer you may find the Ullage of 
of. a Cask, !as in the ninth Chapter afor 
going... 1/11 | 
2. Upon the other fide of the, Rule (of 
polite to this yon have' a Line of doub! 


Numbers (C) toſlide againſt a Line of fing] 
Numbers (D), .thefe ſhew the yt 


by InſpeQtion, and the Area's © 
1N pages: 54 and 40 of the Book. 

Upon this ſide =_ have-alſo a Line 0 
iingle Numbers (D), to flide by a Linec 
Triple Numbers (E), and theſe ſhew tit 
Cube Root by InſpeCtion , as in page 5 
atoregoing. 

3. Upon another ſide.of.'the Rule 50! 
have a Line of Inches, and againſt it thret 
other Lines by which you may find' ths 


mean Diameter of any Cask, as in Page 143 
of the Book, ce ; F 7 heſe 


Circles q 


| ne/ which are upon the Long Rule, whoſe 
"te explain'd in the foregoing 
38%; And all the Problems which are 
{ere reſolved by that Inſtrument may (by 
[the ſame-directions) be alſo reſolved by 
{ts little Rule thigh. not ſo near the 
>+aoam being three times the length 
| Now the Lines which are deſign'd to 
| hew the quantity of Wort in any ſmall 
WF 7b, &c. are placed on the inſide of the 

"Wo liding pieces, and theſe are ſo plain 

\Ud-obvious. that its needleſs to give -any 
; {Difcription of them: I ſhall therefore pro- 
red to ſhew: their uſe. which is to find 


"I 10 many Ale Gallons, and Hundred parts 


A © 2 Gallon, any ſmall Tub or ſuch hike 
Wy 72 Vellel (from 12-to-36 Inches Diame- 
& ) vill :contain/ at one Inch deep; to 
\Krform which, obſerve the following Di- 
WW #tions. ond 

(Slet the fiiding piece CD, be pin'd fall 
the end towards the Right-hand j then 
bolding/the Rule Paraliel, and as near to 
the Surface of the Liquor as you can, draw 
Nt the other fliding piece 'till the two erids 
ouch any two-oppolite ſides of the Tob or 


Veliel, this done look what diviſions (both 
poi 


two being moveable may be drawn out 't 
the whole be 36 Inches tonp;, 

-- x. Upon-one-fide-of the Rule you h: 
two.double Lines of Numbers (A andB) 
ſlide one b ayot - q by theſe-is perform! 
Multiplicatioa, D ridon;Rule of T bree, 
as by the directions in the third Chapters 
teBook: 7 bits 21cifot ft HP OY 

Moreover-upon this ſame ſide of theRt 
ap have a'Line of double Numbers tq {li 

y a Line of Segments: By which andt 
two'former you may find the Ullage of 
of. a Cask,tas-in the ninth Chapter afo 
gout. nolo2s 77 1 | 
- 2. Upon the other fide of the Rule (0 
Polite to this yon have a Line of donb 
Numbers (C)tollide againſt a Line of fing] 
Numbers (D), .thefe ſhew the $quare-Roc 
by InſpeQtion, and the Area's of Circles 
N-pages: 54 and 40 of the Book. 

Upon this ſide you have-alſo a Line 0 
fingle Numbers (D), to flide by a Line 
Triple Numbers (E), and theſe ſhew th 
Cube Root by InſpeCtion, as in page 5{ 
atoregoing. 

3- Upon another ſide.of.'the Rule yo! 
have a Line of Inches, aud againſt it thre 
other Fs by Rh you may find' the 
mean i1ameter of any Cask, as in page 143 
ns ee es 


L Out 
you (ne whichare upon the Rule, whoſe 
and) ue we have explain'd in foregoing . | 
XC] x. Tat; And all the Problems which are 
tree, ol © reſolved by that Inſtrument may (by 
arr. 8 * ane-direCtions) be alfo reſolved by 
"OP ths little Rule, thaighi not ſo near the 
theR: _ -—— being three times the length 
po of Now the Lines which are deſign'd to 
ive of BY 0 the quantity of Wort in any ſinall 
. - WF 10d, &c. are placed on the infide of the 
_ _ WI olliding pieces, and theſe are ſo plain 
we (a ad-obvious. that its needleſs-to give any 
Jonb] Difcription of them : F ſhall therefore pro- 
fri 1 to ſhew: their uſe, which is to find 
-e-Roc ow many Ale Gallons, and Hundred parts 
"cle My © Gallon, | any ſinall Tubs or ſuch tike 
_ WW Xa Veſſel (from 12-to/36 Inches Diame- 
.ine of &r) iwill -contain/ at one Inch deep; tO 
ind prbem which, obſerve. the following Di- 
| YELIONS, | 
-: 4 3 Let the fiiding piece C D, be pin'd faſt 
"oy the end towards the Right-hand j then 
- roll bolding'the Rute Parale!, and as near to 
fan the Surface of the Liquor as you can, draw 
1:1 the other fliding piece 'till the two _ 
e 14} touch any two.oppolite fides of the 1 ob or 
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* Theſe Lines already mention'd are the 


elle}, this done look what diviſions —_ 
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upon: tlie Line of Gallons and Line-of Thch, 
upon the fliding piece) are cut by the end 
the: Rule, for that point doth ſhew'the 
Duameter of. the Tub in. Inches and-tent! 
mon Ls; and upon the oth 
w-many Gallans and Hundred-parts it 
will contain nt one Inch deep... | 
Thus whentheend of the'Rule-cuts 13 


«an. the Line of Inches , It will alſo cut« 


Gallons 5: tenths on the-Line-of Gallons; 
wlike manner, when it cuts 21 on the ln i 
Ejnecat will at the fame time cut-1.23 60 


[the:Lineof Gallons; that is,.; r Gallon and 


-23 Hundred parts ,: and ſo much wila 
'Fub of 21 Inches Diameter. contain at one 
Inch. deep, And. thus you may draw out 
this piece to. 24 Inches and. an half, and 
then the endiof the Rule:will cut 1673 01 
the Line of: Gallons... ; | 
Now: if-the Diameter» of- the Tub be Wi 
more.than_24.5.,- pin: this :piece at 24-5, 
and then -draw out the other ſliding piece 
at the other end ; where you will find-that 
when the end-of the: Rule cuts 30 Inches, 
It will alſo: cut 2.4 Gallons, ard.thus you 


- may draw. out this- piece to 36 Inches, 


where:you will: find 3.Gallons, 6- tenths 
and more; Voce, In all theſe caſes 'tis the 


allo 


; a / . Bas g w_ 
þ ew the Diameter, but this is to make 
nd other more plain; © ES 
el ow the Tbs or Veſſels which -Vidtua 

nthlido commonly make uſe of in cooling 
w Worts, and' working their Ale, are 
lterCylindrical or Conical, and inerther 
wee the baſes are Circular or Elliptical. 


; of ſuch 4 are Cylinders br near that form. 


[[Frhebaſes of a Cylindrical Fub be Cir- 
L {ne etnn iſhew the Area or Mrs 
Wat one Inch deep by inſpection, (as a- 
We) this Multiplied by Ub Jepet of rite 
Wor gives the Content. 


4 * * Ya 
_ - o 


> os 2. = = 


For Inſtance...  . 
' Aiit'] come to a Tuban@ (by the Rule) 


—=--: 


e Wd the Arca to-be-1 Gallon 4 tenths, and 
WW depth- of - the-Wort + Inches and an 
» half: - | 
| Multiply the Area 1.4 
by the depth, viz. 75 
| | INE A 7 
The Prodiit is 10.50 


That is, 10 Gallons and at half, the 
bottent fought. But 


6 Appendiz.. 
_.. But this Content may be found wi 
the Pen, for having the Area and thee; 
ou may UPy-4s ane. by the oth 
yo Rule : Thus, 
| 1 upon B, to 144. the Area upon 
then, againſt 7-5. the depth upon B, 
have 10.5-upon A, the Content as befe 
If the Veſſel be Elliptical, (as many MW © 
which are uſed inſtead of Coolers) tlÞ ... 
=> Croſs Diameters in the middle of W 
depth, -and:; Multiply the one by the oth © 
they divide.the Product by 359 the ofl'® 
Lient 1s. the Area or: Content in Ale Gale” 
at. one lach deep. 


Example, 


Let the longeſt Diameter be 60 Inch 
and the ſhorteſt 40, theſe Multiplied gh 
2400, and this.,divided by 359 the Off 
tient, 15 6.68, the Content at one Lach deep} | 

Or more readily by the Lines A and 
on the Inſtrument: Say, 

es 35915 to one of the Diameters; 

So 4s the other Diameter to the Area 
Content. 

And by this Proportion the Area of i 
Ellipſis above mention'd will be found 
be 6.68: For, | 


\ed4:339 upon B is to 40 upon A,. 
& Py Bto. (6.63 upon A. 


tis is the 'true way of finding the Area 
Fa Ellipfis. - But 'in fall Elliptical Tubs 
may. find the Area with leſs trouble: 


: oh oy ? F* 4 
E137 34 += i 


' Find (by drawing out the Rule) the Area 

u the. longeſt Diameter, and in like man- 
of the Area of the ſhorteſt Diameter, half 
108” ” « of theſe twois the Area ſought. . , 

| © For Inſtance. | 


SUppoſe the Area of the longeſt : 3:62 


ian ter be | ie A 
And the Area of the ſhorteſt —— 2.51 


| ”"The Sam iy 6-19 
The half .is ————— 3c65 


The Area.required ; which 1s very near 

the truth , for if you work by the former 

ME you will find the true Area to be but 
$3990, . 
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When the Diameters at top and hott: 

- Ciffer. not. above..4 Inches , you may fi 

.the Area in the. middle. of 'the depth þ 

drawing out the Rule as above direftet 

and this Area thus found is very near 
brue mean for the whole Tub. 


Example. | 


' Let the, Diameter .at the. bottoui of Mie 
Conical Tub be 24 Inches, and the Diaut 
meter at the Top. 28-Inches, in the midday 
of the depth of this Tub you will fird (by 
the Rule)-the Diameter 26 lnches, andibqF 
Area 1.85 Gallons. 


differ 6-or 8 Inches, a mean Area fount 
as: above-will be-near enough for finding 
the whole Content, nay if the Tub be bat 
almoſt full it will ſuffice; but when ſu 
Tabs are leſs than half fall, you may find 
the quantity of Liquor more exactly : Thus, 
Take (when the Fub is empty) tlic Arc: 

of the bottom , which fet down in you! 
Book, then when ever you find Wor. i 
'This:Fub (be it more or leſs) take the _ 
| 0 


ceppaſe 1 come'to a Conical Tub, the 


Ira of whoſe bottom I have in my hooks 


Cl RE; _ <0 
SC Fu 
5 L 


TO hy {ppendix. J 
-;/  Whidh:isbuta Pint andanhalf too mn by 
For thererue Content, is but 25.6, the eff» 
3s inconfhderable;. - bn of 
And for ſach-'Conical Tubs (or Tuff 
whoſe Diameters:are above: 36 Inches, © 
they be near a Cylinder one mean Inch wilh TI! 
be ſufficient. ge | 
© But for ſuch as are tauch Conical aſs 
great-, you may find the whole Content WW" 

the Rules given in page 99 of the Book 
and & you defire 'to Inch any ſuch Tune 
obſerve the direCtions in page 123- WW. 
- There are yet another ſort of Velagt® 

.which: Vidtualersdo frequently uſe to wat 

- #their:Alecn, and theſe ave part, of a Burgi® 
Crane rok, Oo other being 
ity 


\Now-the-Contentof thele may be fou 
he dive@tionsin the gth. Obapter: 


MWg 5-4 


"72 NR IIGEIS wo I 
1 nn I 
© Take the Diameter of [the Bung , (of 
wideſt place ) and alſo the Diameter 0" 
the 'bottom,, ( which is uſually the Head) 
and then find a mean Diameter by the Scales 
Uponi the Rule, (or by the Table for that 

Purpoſe in page 144; ) for the mean D# 

"meter thus. found will give you the _ 


9 


WIR 


by y, nic akiphs arte depth = 


_ 2 nj EINE | Firs at altos of 
- He tfowe ” MY 5 Ft) 
: Prtii $7 3 #} 4 506 
Thr is 2 s Canary Pipe ſtandi upon 
| the other being evt off above 
im hw Bans Foc he Dian 
of the Bung bei2g lackes, and the Di- 
Uh of the Head er-'\bottom' 2.3: the 
is 63: Now-this Veſſel being taken 
ir the Fruſtum of a Conoid , I ſeek the 
erence of Diameters,(viz. 6,) upan the 
wel lakes, and again i it. in the Scale 
ph 2, (the fame 1 alſo 


xd the T Y Ah added. to 423: ys 


Diameter is | p-pnegnaea 
| Gong F rt this the Rule gives 
Inch for 


; ri this Veſſelconde 

youge the mean inch abovela Wd 

| » Med by tho wet Inches, gives 

#ve-Content, of: the: Liquor, but'when 

Far of the Liquor is beneath the 
as, it may give a Pint or two too much , 

md-when\iti6s above the: Bung it will give 

Mich :t00-/little , ; but this error _ 

wy {mall the . mean Lach found- 4s _— 


q: 43 Pp 
& 
bl 
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xy Appendix. 
will ſuffice in moſt Caſes. If any dere 
to be more exaCt , let them: take (wha Ml * © 
the Veſſel is empty) a Diameter in the mid. 
dle of every 4 or 6 Inches of the depth, 
and fo Inch the Veſſel by the direction in 
ge 123. E 
have obſerved in ſeveral places they MW ;3. &r 
Cool their Worts in Braſs-pans whoſe Di- Wl ;#; 
-ameter is aboux 30 Inches , and depth 16 , 
OF 12 Inches.,".but theſe are commonly 
-deeper .in the middle- by. an Inch or twe 
than at the fide. ? | 
In ſuch Veſſels as theſe if you take (with 
the Rule) the Area of the Liquors Surface, 


'and Multiply. it) by the takes with 
.vilt-be the Content very near-the truth. 
- And for round Bowls which-are like the bn 
Segment of a: Globe, if aan next 
tle Wl ter 

and 

lm 


Area of the Liquors Surface by wb 
_ "depth; it gives the 'Content near e 
'Praftice: Fo in-fach Caſes as theſe, E- 
-perience will be-your beſt Tutor: 

But that I may: riot! be wanting to tit 
meaneſt Capacities; I have at- the end 
of this Appendix inſerted a very uſeful 
-Tablez; ſhewing] the Area's of Circles-and 
Contents of Cylinders in Ale Gallons, t0 
al Diameters: w Liches:and tenths; = 


ets nat Inches Diameter, and at any ; 
\dpth whatiocy 2 as $&1 IS, QL 
The Tall explain ard, 


The two | firſt pages (ond io erexy erp 
ceed 2 COUains AP. Columns, 


LS ack and tenths to 144 
* The ether-g Columns are, Num- 


bw; The. n: 
a PR a tl bo fr Ge Tolle ty 


pre 1 bene to the mm oye , 


an Ale | 
next. «2b wigs 2, is; t] 
of ;2, Inches, deep, under, 3..you 
e the Content at 3 Inches deep, in the 
oy at 4 Inches deep; in like manner un- 
04 is the Canteut at 5 Inches deep , 
- inde nto 9 Inches deep, in the laſt Co- 


Y 
The Utes of this Table are. 


L 
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F..e 19336 31Ct 3 03.40 
1. To find the Area of at) Cite; th 
Doe "ng. &1ven. 


And this jt. doth by jou beter for in 

the Column under- x,” the Area bo 
from i o05 0,144 

bor inch ct Cotm 

6 ij the enmywhich 

Area Bp ) he the ay of, 


2. Ts fret Gen i Globe Ti, 


reac carer ofa Lance 


is Sole Inches - feſs than 10; 


ttive the arfirer” ar/onte"by infpedtion, 
againſt the DE | under'thie 
ip ihe Cn ge _— 


. £ ' P 


R T. [4 
f , "+2 has s Gt 
e JD. SIGNS. Þ Example: 3 Gries 
o £1 ht if j 


LY) it © 0: 


Let the So of a Cylindrical Tur be 
58.5 Inches, and the depth 6 Inches; What 
# the Controne þ (93 « } 


Seek 58 in the firſt Column, and in the 
hifth Line under it againſt 5 tenths, and 
tnder' 6 (the depth) you will find 57-199 
which is the Content fought, la 


a / 


o 


Ed 


Is Z 


5. in-the ſame Line! under 
© 667, ad Content bad 7 Ins" 
ff If this Tun wers 50: Inches deep? 
ve Nomber , viz. 66:72 gives the 
, removing th = prick- one 
|s the Right-hand:,- and” ther it- pure} 
72 Gallons, 
kd if the-depth were but 7 tenth parts 
'n och + you muſt remove the prick 
eplce towards the Left-hand, then 
" WD 6,672. 
ce'tis evident this Table being made 
F nches deep, wall fhew the. Conteſt a: 
h n her depth whatſoever. | 


\ Example. 


line a Tun in the form of a Cylinder , LA, 
| Diamerer is 61 Inches, and the depth 35.6 
Inches : What 15 the Cl ontent ? 


Tink 61 in the firſt. Column , midi in the 


i painft it, poder 3 you have 31.09 4 
Fuch by removing the prick is 310-9 

#.Cofitent: of | 30 Inches deep', ſer this 
"TN 2s: w/the Margin: 


Again , 


ORIENT oo EY andre 
——_ yoo 6 OC TORT 


OS 4 AREA 

F W025 Wes 

«< BY £ 
> 


141 the « T . 
FR $4s 5181, Sue 
the 4 then for te 
der 6 (WL. 62: 0) 


prick . one place towards 
= ſetir. it under the other , theſe 
together : 


prog amd 7 51 $12 7 BOen——3109! 
AS {1.1141 1$:<—ne—$1.88 
. ©.6 6.21 


5 TheSum is —— 35-6 = : 368.9 


which 1 is the Content. fought : © And afte 
the ſame manner'you'tnay find-that a Tu 

- of 61 Inches Diameter, and 28.5 Inc 
work: will contain 295. 38 Gallons: Seeth 
wer 


20 207-3 : 
rn Ik. $2.9 
nl. 58. 


28.5 = 295-38 


What hath been done: by the Table, 
may alſo be perform'd by the Rule. | 


ad þ 


- HI 
Wo 


os : i þ 
ES” + bs - : 
Rag: = , "* 
Ate + þ . For Inſtence. i ( 


EAT LEE Et 

7 0 RE ONE 
| | 

F . 


he firſt Example aforegoing , we 
kd that'a Tug whoſe Diameter is 53.5 
bs, and depth 6 Inches, will contain 
ll Gallons, 71 | A 
_ By the Rule. IE 
Ft the Gauge-point to 6 the Tuns depth 
kn C, then againſt 52.5 the Diameter 
m D, you have 57.19 upon C, the 
| -— before. And thus the _ _ 
x-1a0e exactly aprecing ( as they w1l 
js do. except you miſtake) the one is 
Wnrmation of the other. : 
page 64 of the Book, 'tis ſaid the Cir- 
Werence of a Circle whoſe Diameter is 
chef iS 2.141592, and the Area of ſuch a 
Wie .785398, the Square Root of this is 
99221, which is the ſide of a Square equal 
I the Circle : Note alſo, that when the 
wanter is 1. the fide of the greatelt Square 
Wt can be inſcrib'd is .707106: So that 
the Diameter of a Circle be 1 : 
| Sadr 0 3.141592 


Square equal < . .$86221 

A Þ xq Inferibed 5 Y .707106 ( 
| Ha A 785395 

ind by theſe Numbers 1 alſo find that 
the Circumference of a Circle be 1; 


L 


.31330z\ 

282092 ( 

225078 
$14, -079578 
Note forther, when the Area is1%" 


Diameter*-—-7.. ” 123378 
fi. Th er es 4+34491 ; 


[ See Figure 24.7] 


-* AS'a Conſequence of which take the-fol Y . 


| ing, Pre ems:,..which you inay reſolnWhit 
| pag EPen:or Inſtrument. = 


Ee Probl. L. 


The Dixieter of a Circle being given, t0 
- fond the Circunference. 


| © 1» 2 Rele. 
4f the Diameter of:any Circle be 
-Multiplied phe” 141592 2 Prod. ? .. 
2 Divided=—$ 318309 {Quoc 
the Circumference: 


Example. 
Let the Diameter be. 30: Therefore 
Cy the Lines A and B ſay, ] z 


1t0 3.141592 -- 
AJ CY 6 ; 090 is 30 to 94- e247] 


the Circumiference ſonghr, 


'N 


Provl, 


Probl; It. 


Gees 4) Erdrveing. Hoes, 
, Oy fd the dares. | 

| po" 
- folfſf | the Circumference of any Carclaibe 


ol 
| Kip 5 FE -34$3092 Pro SIG 
3-141592 eg 


ij) ter required. 


ZE 9 


The Cireanfirents of a . Circle. is 
_ Therefore thy the Lines A ang 


to 3183 fe) 
fp! 141592 109 2506 94+ :2.776 to JO 


*« Diameter ſonghts.. 


' > # , 
* 4 , ” 
"27 : . E ' ", 

+ 4 - of 3 -" 


wg _ both theſe Problems in the 
[ inſert them in this place only for 


, Why 
Io 4 ſake. 


L 3 Probl. 


*(-31$305Y 

«281092 ( 

Fi 225578 

: ATEA, monnnnm ,; «079558 2 

" Note further, when the Area 1$-1%'" 

Diameter ©—- ?-. ps 123378 

Db FOrTnes 4.54491 
[ See Figure 24. ] E* 
= A Problems. of which take the fol & 


ems:,..which you may reſoliWi 
the Pen; or In{trument. RK 


Ply ; Probl. [. i Wa 
The Dizinerer A a Circle being given, t0 


— fond the C rreunference. | 


£3 Rule. 
Af the Diameter. of any Cirele be 
Multphlicd 2 m 141592 7 Prod. Ts 
_Divided— by .318309 vet 
the Circumterence: 


Example. 
Let. the Diameter be. 30: Therefore 
Dy the Lines A and B fay, ] 
1 £0 3-141 ge FO 1 
AJ 3 820; on pen WE 20:60 94-0077 


the Circunrrference ſonghr., A 


Probl: Tt. 


Gta fc airing goers 
= Jane rs: 


Rule. 


o the Circumference of -any/ Carclaibe 


Ines 338309 Prod; 
na $ $5 141592 Dor $8" is'Yhie 


Janeter required. 


E xampl C 


The Cirenmibrewcs of a Circle is 
6: Thereforg thy: the Lincy A ang 


b 


to «3183 © 
641 141592 oy $8616. 94: 2796 to JO 


lk Diameter ſonghts, : -/1.) 173 ©l fills 


| fou have both theſe Problems in the 
wel "nag them in this place only for 
**: 14 f Ee, 


LI Probl. 


Appenitx.. 
Probl. III. 
The Diameter of a Circle being given, t 
the fide.of a Square equal to the Circly 
- Rule. 
If the Diameter of any Circle be z 


Molciplied £85221 | 
Divided bbys 128378 word bl 


_ fide of the Square ſought. 
' Example. 

The Diameter is zo: Therefore [WF 
the Lines A and B, fay, ] - 


+ to .886221 


.133378 to ($501 is 30 to 26-5864 


which is the ſide required. 


D 


Probl. IV: 


of ary Square being giver, ro find the 
lianeter of 4 Circle whoſe Area ſhall -be 


hu 70 the Square given. 
| Rule. 
the fide of any Square be 


bylie {11283732 Prod.? i 
nie Thy} +$3622 1 Quor. $-* the 


mete: fought. 
Example, 


5 3 '< , 
The ide of a Square is 26.58663:; There- 
[by the Lines A and B, fay,] 


'' (rto 1.1233937, + £ 
ow 1, tO 1 $5 is 26.5 3663 t03 


Diameter ſou ght. 


I. 3 Probl. 


Probl. V. 

, The Cinenmference 'of a Circle given, to 
ithe: fide of. a Square _w to the fra 
the Circle. 

Rule. 


If the Circumference of any Tr 


EG LA IIT = 
fide-of the:Square ſought.. | 


R 


Enamyle 


The Clroviatinizicel is 94-24776: 
fore [by.the Lines A and. B, ſay,] 


AJ 2a% 4 7 : 
4; S.1 to'-28209X 
354492 tO1 


So is 94-24776 WW 


26.58663 the ſide ſought.. 


23 


Probl.-VT. 


biref «4 Square. given, 't0 find the Circum- 
be, frenc of a Circle whoſe Area is equal to 


| the given Square. 
Rule, 
eb If the ide of any Square be 


oF ec 3:54492 Prod. 
_ 7 tbl 258 $492 $Prod. Pug the 


urcumference ſought. 


Exanſle 
The fide of a a Ears is is na 8663-2 
Therefore [by the Lines A and B, ſay, ] 
OO IP OP } PRI 
if 5 Wee _ 'f So 1s ©26.58663 to 


« A 


$4-24776 the Circumference ſought. 


L4 Probl. 
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Probl. VII. 
5 Diameter of a Circle given, to find the j | z 
of the greateſt Square Inſcribed, E: 
Rule. 
If the Diameter of any Circle be 


Multiplied 7071067 Prod.] ... 
_ Divided Eby$ 70710 Co $ivt 


fide required, 
Example. 


The Diameter is 30: Therefore Ly 
the Lines A and B, fay,] . th 


Mp2 © IOTE7I0G 2 , pr” 
1.41421 to.1 $ 9915 30 (0.21.2131908 


the ſide ſought. 


Probl. VIM:  - 


hdeof 4 Square given; to find the Diame- 
ef ur of. a Circle. that ſhall cirenmſcribe the 
| Square. 

Rule. 
| fthe fide of any Square be. 


ltplied 1.41421 7Prod.Q ; 
NWrided bby [+ is the 


.707106 
Pameter ſought. 
Example. 


' The ſide is 21.21318: Therefore [by 
tie Lines A and B, fay,]. 


4) _ $6. words C50 :621.21319t0 30 


te Diameter ſought. 
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Probl. 1X. 


The. Circumference of a. Circle being given, 
ſnd the fide of the greateſt $ quare Inſeril'd 


. Rule. 
Ifthe-Circumference of any Circle be 


MultipliedJ; 4.225079 'Prod.? - 
Divided D TT 4.4429 ng, - 


ſide ſought. . 
Example... 


TheCircumference is 94.24776: There: 
_ fore [by.the Lines A and B, fay,] 


A! pda E FR. 
4-4429 tor; S9:-15- 94-2477 


» 


23-21318, the ſide required. . 


Tifuref 4 re" to find the Citcun- 


| frence of 4 Circle tha ſhall. Circumſcribe 
| the Square. . 


ps Roles | 

It the fide of any Sonare "oe, 
bt 44429 ry 
0 Dn, yore jth 
arcurr erence ſought. . 


-Þ 
H 


| The Aide iy 21421618: Therefore [Dy 
, © Lines. A an B, fay.] » 


Uf119 4-4429 2 T2259 IOITT 8” 
225079 to 1 $0: 15: 21-2131 


#776 the Circumforence required. 


0, 


Probl. 


" Nppendix. 
| Probl.. XI.. 
Fhe ' Dianter: off a Circle given, ts 
ford the eAren, 
Rule. 


uvare of ' 
| Elrcle be ebga the Diameter of wy 


pn db 13, 785398] 54 po." 
1-27 32+ C Quor-, 


Area ſought. 
Example. 


The Diameter i 1s 30, its $ are-is-900? 
Therefore, ” 4 l 


1to.783 
af Sb NN 6 pov wh 


- the Area required : Or, by.the-Lines D 
C, as in page. 65. 


Probl. 


Probl. XII. 
The free of a Cirele given, t0- find. 
the Diameter. 

Rule. 
Cite Area of any Circle bo 


aiphal gy, $#275242Pr0d-T is he 
«11, (Piided $Þy 763198 $Quot | 


mare of the Diameter , whoſe. Square 
cot is the Diameter ſought. 


geo? BY The Arca is/506-8582; Therefore » 


-431to01:27324/ e,; 8: $2to 909, 
IO {q $0is706 , 


- 


f wy 


3582 

woſe Souare Root is..30 , the DIametcr 
5 D ruredry, Or , by the Lines D and C45 
0 page-.66... 
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The Circumference of a Circle given, t 
fin the Area... 


Ride. 


If the Square of the Circumfereac 
any Circle be 


" Multiplied 079578 7 Prod. 
Divided - $2 EH Quot. 


Area ſought. 


bs ( 


Exanple. 


The Circumferetice” Is 9424776, its 
Square. is 8832.3 39: : Therefore, 7 


Y # $4 bs - 


Ca to .o79575 . 
2) 12 nee ? Sa x 8986 Fg 


706 whit the Area required. 


a ; 
"7 | F 2) ; 


| or, 


: (1 aw = 
Cs 1 upon D, to .o7 jar upon C, 
So is any Circumference upon ID, to the: 
Area upon C. 
Probl.. 


fee of vos nia the. 
T#S4 © Cireunference. | 


DO 


I te ara ofa any Circle bs 


06646 Prod: | 
"M1 by2 079578. Quot..$ ' I oy: 


6 the Circle, whoſe ge Root 
ie Circumference ſought. 


| Exanyle.. 
| The Arca i is 7o6R5Se t Therefore, | 


bp 1td 12.56636 
= i 1900 19:706.8582 to. 


| 2.939, whoſe Square Root is 94-24776, 
-———— required, ' 


*% 


bf om DL WA. CI or $5" 
"7997 8: npon TG Ft we: D: 


n have 


U againſt any Area upon C, yo 
Circumference upon D- Not, 
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Note, If the Diameter: of -one Circle | 
1, and the Diameter of anotker Circk | 
2, the Circumference of the firſt is equ 
to the Area of the Second. for each wi 
be 3.141592. 


Note alſo, if the Circumference be4 


| They ne and ViIR. 1.37324. 


| Area.are.cqual, 
F And if the Diameterof a Circle be 4, 


Area are equal , 


{ 


f 


The? Circumference and ? 


By the Direftions already given (in 


Chap. 6th.. of the Book: ) I ſuppoſe:it wit 
not be dificute to find the Content of any 
Solid; ſach as Timber, Stone andthe like: 
Bur the Direttions there given being either 
General, or ſuch as relate particularly to 
Gauging * I ſhall here add ſuch Problems 
-as do more properly concern.the Meaſuring 
of Timber, Stone and Brickwork. 
The-Common way of Meaſuring Round 
Timber, is to Girt the Tree in the middle 
with a Thread, and. ſo find the Cirrnal® 
T | 


33 


Circle | ” Inches, a fourth of which is 
Circle harly (but erroniouſly taken: for the 
gy 7 fa Square equal to the Circle, and 
each wil d.A , the ordinary Car- 
Rule doth ſhew how many Inches in 

wt it will take to make a Foot. 


For Inſtance. 


et there + A Ts 17506 whereof the. 
an bo nod on fourth of 
T9 the ſu uppoſed equal, and 
ths Caſe it will take 12 py rs SE neth 
mike a Foot : So if the Tree here men- 
ma were 20 Foot long , it will contain 
þ Feet of Timber. 
in Wk Come are £4 ual to a Grels, 
 Circumference is 4s. will be fou 
j the 5th. Problem aforegoing ) to be 


nee. 
her And by the 13th. Problem the Area 
y to Ff the ſame Circle will be found to be 
lems 93-347 > this Multiplied by 240 3 m 
ring Waugh in Inches ) + grves  44003- 28 , 

\antent in Square Inches, this divided by 
und , ( the Number of Inches in a Solid 
dle Wi" x) the Quotient will be 25.46 the Con- 
fo: Went in Feet, by this 'tis evident the Com- 
ice: 0n Rule gives "he Content too Ihede of 

Un F» 
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Note, If the Diameter: of one Circle he 
1, and the Diameter of another Circle bi 
2, .the.Circumference of the firſt is equal 
to the Area of the Second, for each will 
be 3.141592. 


Note alſo, if the Circumference be4,, 


| The ; Diameter and' 


| p 
Area.are.cqual, Wk: 979 


F And if the Diameter of a Circle be 4, 


Thes Circumference and Fic. 1236636 


Area are equal , 


. By the Directions already given ( i 
Chap. 6th. of the Book: ) I ſuppoſe:t will 
not be. diffcute to find the Content of any 

Solid ; ſuch as Timber, Stone andthe like: 

But the Directions there given being either 

General, or ſuch as relate particularly t0 

Gauging : - I ſhall here add ſuch .Problems 

-as do more properly concern.the Meaſuring 

of Timber, Stone and Brickwork. 

The Common way of Meaſuring Round 
Timber, is to Girt the Tree in the middic 
with a Thread, aad. o find the Circunly 

T ; 
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© OF 
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we in Inches, a fourth part of which is 
nearly (but A I ieakes for the 
Wt of 2 Square equal to the Circle, and 
i900 this epobaion, the ordinary Car- 

mers Rude doth ſhew how many Inches in 


meth it will take to make a Foot. 
be4, 
For Tuſtance. 
344 Let there be a Round Tree whereof the 


4p ered 48 Inches, one fourth of 
ts is 12," the ſuppoſed Square equal, an 
l this Caſe It will take 12 Inches in length 
b make a Foot : So if the Tree here men- 
toned were ' 20 Foot long , it will contain 
% Feet of Timber. 


(in W But the ide of a Square equal toa Circle 
will uſe Circmiferent, is 4s. will be found 
any (by the Sth. Problem aforegoing) to be 
ke: WM 3-54. 
ther W And by the 13th. Problem the Area 


7 10 W& the ſame Circle [will be found to be 
ems W 183.347 ; this Mages by 240, (the 
ing WF *agth in Inches ) gives 44003-28 , the 


nt in Square Inches, this divided by 


nd WW 7288, ( the Number of Inches in a Solid 
le I Foot) the Quotient will be 25.46 the Con- 
6 I tent in Feet, by this 'tis evident the Com- 
(CE: 


on Rule gives the Content too little by 
ns. The 
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The Uſe of the Tuftrument in Meaſuris, 
| of Timber and Stone, " 


_ Upon this little Rule the Foot is divid; 
mto 100 equal parts, and by. a Foortt 

divided we take the Dimenſions, (vjz.) th 
length, Circumference.and Diameters (« 
Round ;) breadth and thickneſs,Cof Square 
and by ſome of theſe the.Content of eitht 
Round*or Square Timber may be read 


f 


und in Feet and Decimal Parts 
* "Probl. XV... I 
The Circumferencs, Length and' Comen » 
$3: THFE- ag, bs ooo > bh 
, #1, Round Tree, any two of. theſe being g14 
... ne (m Feet meaſure ) ro find the other, 
1» fy the Cireumfereyce and Length to ft 
(The Circumference of that Circle whoſe 
5/1 5, 3-$44-) 
pores Therefore, 


a abs 2h IS " LRcee, 
4 Rr 3 Loa GH « F<; -M 
te md — 
1 4 If =" 2 34 9 
Ang - 
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De Therefore , Ny | 
fs 2-544 upon D, is to the Length 


or 


: 


ct ti intent 

12.) th Sg | ypon G. 

ers (c Z p "S. " ? 

quare WW - nY Fr | 

 eitheſ Sappoſe the Length of a Tree be 15 Feet, 

readi/ nd the Circumference 3.8 Feet , What is 
noecat };-. cr og) of OS 1 

| *£ 3-544 opon D,to 15 (the Length)upon 

| then againſt 3.8 the Circumference upon 

1 5 you have 18.25 upon C, that is, 18 Feet 

17 Waquarter, which is the Content ſought- 


SY Let the Length of a Tree be 26.5 Feet, 
 Withe Circumference 4.3, What is the 
vas | : 
f | Set 3544 upon. D, to 26.5, upon GC, 
WW againſt 4.3 vpon D, is 39 upon on 

(Tach is the Content required. 


 CriddWcss the Circumference upon D, to the 


My 14 


fe 
Example 3.. 


$ppoſe the Circumference. be 3 Feet ,, 

is the Con- 

= 2 Length 10 , What is _ 
| E 
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Set 3.544 upon D, to. 10 upon C, and 
againſt 2 upon D, is 95.16-upon C, and fe 
many Feet will this Free Contain. | 

And without moving the Rule you have 
the Content of all Round Trees, whoſe 
Le is 10 Feet, for what cver the Cir 
cumference be, againſt it upon D, you 
have the Content upon C: Thus (when the 


Length is 10 Feet) if the Circumference 


 _bthe Length? 


4.6\ tent is J)16.84 
ks FO" 19-90 


2- By the Cireumference and Content to fu 
> Length. 


3:5. 975 
be 4.0 the Con-/ 12.73 Feet. 


Ride. 


Set the Circumference upon D, to the 
Content vpon C, then againſt 3.544 po 


. D, you have the Length upon C. 


Example, 


There is a Tree whoſe Circumference is 
3 Feet, and the Content 7.16-Feet, what 


Xt, 


i I | 


"F 
NP 


3 upon D,, to 7.16 upon C, and a- 
ut 3.544 _ D, is 10 upon C, which 
tle Length. ought. ook 

paſt any other Content , 3.544 will point 
F to the Length.  - - " 


; the Length and Content to find the 
Circumference. | 


Rule, 


then a the Content upon C, you 


tet the => ge upon C, to 3-544 upon 
+ the Gircunference upon D. 


fu 


z 


Example. 


| There is a Tree whoſe Length is 10 
the Wiet, and the Content 7.16 , What is the 
pon urcamterence ? | 


es 10 upon "lH is to 3.544 upon D: 


| $9157.16 upon C, to 3-upon D, which 
dhe CleromMirance required. 


Probl. 
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The Circunference of a Round Tree being oj1 
_.". #n Inches, and the Lengthia Feet, 10 Bela 


* "Content wn Feet. 


The Rule given in the firſt Example 
the laſt Problem will ſerve here, if inſtead 
3-544 you make" nſe of 42.53 (which 1 
found by Multiplying 3.544 by 12.) 


Example b- 


"The Circumference is 36 Inches, ® 
the Length 10/Feet ,- What is the Cot 
tent? * | 
_ Set 42.53 upon D; td 10 upon C, an 

- againſt 36 upon D, is 7.16 upon C, wh 

1s the Content (in Feet) fought. 


£ Example 2: 

\ Let the Circumference be 48' Inclies 
andthe Length 26 Feet , What 'is ths 
Content ? ; 

Set 42.53 vpon D, to 20 upon CG, and 
againſt 48 upon D, is 25.46 upon C: 
Tominy Feet doth this Tree om” bl 

TOUL 


PH! Fee, 


erence of \ Rownd. Tree. bein 
n, find how much T Length it will Fe 
« Suhd Foe... of 


£ x 


3d Meaftire , the PENN. 


v L 7, OE upon D, is to 


74 544 Upon D, to! the length ought | 


ka 
E444 


- + Meh, 


ts Checnhertthe of a Tree be 3 

s oc many Feet in length will it take 

ae 2 Solid Foot. 
3 upon D, to 1 upon C,.and again 

b4 2 D,.is 1.396; Pen C, 1 BRAC 18, 
; y 396. xts. ow lo man 

es bing is Toto in the Len ch 


ME TTee ,* 10. many Feet does the 


o 
It; Ut, 
.- UP 


Secondly 


ett AO Oi SORE 98 


- cumference be-given in Inches : Say, 
_ "es the Circumference upon D, x 
12 upon C,- | 
So is 42.53 upon D, to the length 
Inches (upon C) to make a Foot. + 
Example. 


The Circumference of a Tree is 43 


& M 1 j: ; 
= 


= 
Fad 

\ : 
{$11 ifs 


ches, How many Inches in Length wine 


take to make a Foot. 


Set.48 upon D, to 12 upon C, and agait on 
42.53 upon D, is' 9.42 C, that is, 


Inches and .42 parts, the length required. 

Noze, In char hach bees ſaid of Rouge”. 
Timber, we ſuppoſe the Tree to be equalih*-* 
. thick from to end, But ſeeing more” 
Trees are lefs towards the Top than at thee 


Root, the Circumference muſt be taken 
the middle, and if the ends differ much 
will be the more exaCt if you divide tl 


Length into two | parts, and take tin.” 


Circumference in the middle of cach, 4 
ſo tind the Content as if they were ts 


"Y . . 
170 1 


i 


Trees, Theſe Contents added together gr... 


the Content of the whole. p 


a 
if the 
We F1 
_ 


n 4 * ” 
L 3A « S _ 
i Xs c 4 » 
RE a - as 
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There is a Tree 12 Foot' Long,” the 
gcumferency at one end is 6 Foot, and/at 
We: other end. 3' Foot, the Sum of theſe is- 
the half is 4.5 the Circumference in the* 
Wile, by which (and the Length )' the 
mtent will be found (by Prob. 15.) to be' 


KW 26-15 ern 01 16 io 
But if this Tree be divided into two” 
Its, ſo as each may: be 6 Foot long;- the 
wramtcrence inthe middle of the greater” 
be 5:25, by which: the Cantent will be 
toe 140190! 25-0274 5H 10007f 
And the Circumference in the middle of- 
it leſſer piece wilt be 3/755 and the Con- 
kat of this will be 6.72, which added to 
content of the other, viz. 13-19 g1Ves 
»root,. the Content of the whole Tree : 
mares the Content - foand <by one- Cir- 
aAnterence taken in the middle of the wholc 
ie 1s but 19.36. 7 
| If any deſire to be-more exadt let them 
merve the Directions given (in page 99 
if the Book ) for” finding the Content of 
fe Froſtum of -a Pyramid , for by thoſe 
as: the Content of any Round Taper 
Tee may be exaCtly —_ X ; 


But i in moſt Caſes it will be fufcien 
take the Circumference in the middle of 
. Tree, and fo find the Content as in Pro 


| ES, aforeg; 
Oo as in Taper Trees nhl 


fad ey will make a Foot, i 
moſt; be in that place only wherW%'" 
the: : was taken, for it will 
not take-fawect i 1n length. of the Prat 
end of a Tree to make a Foot as it wilh#* 
of. the-leſſes:; - 

Yet, if by: the Circumference taken it 
the middle you: find-the- length h of 2 Foot, 
that length. found: will ſhew the who 
Content of the Tree, as in Probl. 17. 
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Probl. XY. 


The.Ciraosference” of any Raund Tree being. 
Tui Tuns Inches, 1 fad 


« uo are contain'd i: wm j 


Role. 
reamference be __ _ 
544. upon Dr, 'te L upon 
the-Citcomfcrence-upo D:, is4he 
tent upon, CG 
Exanyle, 


L et Crcunleraca of s Rowe Tres 
Solid Feet are con- 


IF (a » Fort of the leverh of os 
&! Anfecr 1.275 ; For , 

of 4 upon D, is ta x. upon Go 

ſo is 4 nD, to 1.275 upon C. 
L the Circumfercnce. be en in. Jockes, 
ke uſe of 42.53,. NED HR 3-544 and 

Ge Proportjoer will ho hold as 

What been: dane. .þy.. the ; cat 
eand length, may be alſo perform” d by 
þ kagth and Diameter... 


Probl. XIX- 


"RG , Length and Content cafag Round 
Tre, eny, woof pa hag L£!ves. 4 Faot- 


mafure to find the 
| By the Long _ Diameter to find the 


Content, 
Rule. 


{ 
Vie Diameter of « Girde whoſe Area 
; (ROI Thongs ſay, ) As 


* os a ew” Eon FTA MEE LOI 
KORS SN I SORES T6977 DE HE, 
ch 


© "HOES * £ : 
s Py GX OW LIF p 


E 36 "Obie... Te 
| es 1.128 upon D, is to the leng 
upon C, 
$0 is the Diameter upon D, to the 
tent vpon + 
: Example.” 


The Diameter is 2 Foot, and the wa 
20 Foot, What is the Content? 

Set. 1.128 open D, to 20 upon C 
againſt 2 WD z 1s'62,83 upoh ef 
Content required 


2 _F the Diameter and Content to find 
- the Length. 


The Proportion # , 


es the Diameter upon D 4 is to 1 
Content upon C. 
So is 1.128 upon D, to the length ſough 


upon GC; 


3, 'By the Coment and Length to' find 
the Diameter. 


The Proportion u«c , 


As the length upon C,isto 1.128. upon D 
Soisthe Conterrupon ©, to the Di: meter 
ſought upon D. Probl 


'Þ given in Inches and the Length 
2 Feet, £0 find the .Coptent 1 in Feet.,.; 


is difers not from the laſt, if inſtead 
F138 yoo make uſe of 13.53 (which is 
by Multiplying I. i28 by 12.) 


E xample. 


'The Dieter is 24 Taches,; , Vand "the 
$2.20 Feet., What is the Content ? 
Kt 13; F3 upon D, to-20 vpon C, and 
af fat 6 bforg. IS 62. ys upon C, tke 


i Diane a Round Tree being groen ,. 
to how ah mn my is will _, to 
4 Foor,.. - 


#4 : 3 


, hs F oor. Meaſure : The Properradf *, 


1+ the Diameter upon D, is to 1 upon C, 
Sis 1.123 v50n D, to the length ſought 


F4'1 


M 3 


_ Example. 
"The Diameter.is 2 Foot: Therefore , 
oy bInag get A _— 
Tnany pares of a Foot in length Itwill 
To make a Foot. NEDY, 
2. In Inch- Meaſure : The Proportion u, 


ef: the Diameter upon D, .is to if _ 
Pen TA 'D, the! _w—_— þ- 
- $018 13.53 tpon 'D, to thelenffhioug, 


Example. | 

The Diamerer i 24 Inches: Thereforiſ 

"Set 24 upoii D, to 12 upon C, al 
that is, 3 Inches and ,$1 parts, the lene 


Of Square” Timber. 
i | if (3 "Probl. XA. 


le Side, and Content of 
ow: Re-refre 'O foe hag An 
Lt apnD, to the Content 
» \Example 4 
| Phirekapieceut Timberexatly S902 
; th fide at either end being 1-5 Foot 
20 Foot, How many Soll 


> S= 
Me aa Eo 
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Let the length” be *22.5: Foot, and t 

fide, 1 Foot and 2 hog What is t| 

. Content? Anſwer 32.4. For, 

Wo Set L' VPON wa 8 22.5 upon C, ar 

"againſt 4..2\'upon D, is 32.4 upon C. 

| And as the Rule now Rands —_ have 

Content of all Square Solids whoſe lenpt 

_ Is 22.5 Foot, for what ever the ſide be 

find-it. upon D, and againſt it you have tt 

Content upon C : Thus (the length beir 
+32+5 Foot) when the fide -,; ., 


ts 1.7 EN 65-0ZF 
q ; 2,0 x - 4 g0.0 


2:72 + [By che. fide and Content to find 
97 » + the Length, | 


: 
# 


' The Propertion.s, 


al: +1-the. fide upon D. is to-the Content 
apon C: EO ds. ue 
So'is 1 upon D, to the length upon C. M0 


= 


Example. 


, W444 * x anew 
4 - FT: 
H$.®: 2% "y > * L3& SF 5. # 
OD 
XANPDE. . 


"7 £1] uy ; ” 'Þ —_ AA | A x ; 
The: file. 1S 1:2.and the. Content 45; 
ke,-What is the tengrh+? . Anſwer +20- 
ot: For 

: IJ, 


if rs < the fide ) upon D,.is:t9-43 : 
pel501s 1 upon D,, to 20 the length upon C-» - 


NC 


þ 


1 : 3+. By the. Length and. Content t0" 
= | find. the ſide. 


The Proportion is , . 


of the length upon C, is to 1 upon Dz: 
91s the Content upon.C, to the. {de - 


E xample.. 


| The length” is 22.5 5 and. the Content " 
tg Foot ,. What _is . the. fide? AniWwer, , 
I; | For, 


_# 22.5 (the length). upon G ,, 45 £9 ? 
en 01 

$ is 32.4 (the Content.) upon. G5 / 
12the fide upon Dis 


+» Wen 2 IN 
# 2 $5 


+ 


Probl. XXII. 

Thi fide of any. Square Solid bring give 
: *” Inches, and the length in Ecet , to find 
- Content 11 Feet, 


The Diredtions.in the-laft Problem: 
_ here:,/ if inſtead. of. x. you make 't 
12. 4 


Example. 
Let the fide- be 18: Inches., and ti 


| length 20 Foot, What is. the Content ii So 


Beet ? Anſwer. 45: For, 


«fs 12 npon D, is-to, 20 the: leng 
won C: © ; 

$0.48. 18: the fide. vpon D, to 45, tt 
Content upon C.. | 


_ When the ends are-not exattly Square 
Grfiich Goth often happen) take the breadt! 
and thickneſs at the end in Feet and Party, 
then (by. the 1 1th Problem of the third y 
Chap. ): find a Geometrical mean betwix: Ml 
then , for the- mean thus found is the fide 
of a Square, with which proceed as in the 
wo lait Problems: 
hes Or 


* The Proportion'ss ,, 


| eA5 1 upon B, to the breadth -ypon Az - 
' $05 the thickneF upon B , .t0 8 fourth * 
Number. 
| | eAgpain, . 

q of 144 upon B, to the: fourth Numver* 
' 0 is the len th upon By to. the. Content: 
fought. . G . 


| But if. any ſach Soli® be: ofeater at. One 
'®d than at xhe other , (25 moſt are ) the 
eat way to find the-Content » 7 DIY AHAF'S * 
the Arca of each baſe (in Foor-meaſure) (HEN 
06 2 Geometrical mean þerwi ſaid 
tres, then if the, Sum of t : 
Multiplyed by 4 part of the lengeb 9h 
Produtt is the Conteit-- 


EO Inn E _ 


The.uſe of the Rule in-the. menſuratios.of 
” Brick: work, 


Brick>worx'is commonly meaſured by the 
Rod-Square, which is 16.5 Feet in togth 
-and-as much in breadth, and-by conſequena 
each Square, Rod-doth contain 27 2-25 59. 
Foot, for 16.5 Multiplyed by 16:51s 272:25. 

Note alſo, all Brick-work muſt be redu- 
ced to the Standard-meaſure of one. Brick 
and an half thick. 


- Probl: XXIV. | 
The length and height of ary Brick. JV all being 


wen in Feet, to find the Content in Square 
Rods a any thiokzefs. 


T he Rule. . 


Multiply the height by the length , and' 
divide the Prody(t'by-272;25, the Quotient 
will be the true Content.if the Wall be juit 
1.3 Brick thick-: | 

If thethickneſsbe-moreor leſs : Ther f-; 


e 15 3-to the Number .of half-,Bricks 11 
the thickneſs of the Wall: 
' $9 1s the Qnotient above found, to the. 
trac Content ſought; Or. 


pres Kngrh and height in-Feer, 
the Content more readily.on 


If thisProportion, 
For 25 upon B, to the lieight upon A: 
lay pon B, toafourth-Num:- 
A, which 1s thetrue Content if the 
ul be 24 Brick. thick : If the thickneſs 
nore or leſs, Say, 


ay 3-ypon. B ,- to: the ; Bricks thick 


F 7 the: fourth Nemtber: above found 
n B, to the Content required. 


Example. 


Tere is a Wall 16 Foot high, and 97 
: How many Square Rod -doth 
contain at 1 * Brick thick? Anſwer 


todang 7 tefith parts: For, 
on r 4 on B, ta- 16 the height 


LY "og 97 t thie Length upon. B,,f0 57 


Now if the Wall above mention'd were 
U Bricks thick, it would-<Contaln.9 Rod 
Can half: Fer , 


" RIOT on Ad Ea OS > bi RT a: ET i ng Fe - SE 74." HO REES RY 6D tag) 

+ tbe opts, oh RS nes 7 5 z Pp POOR e's -7-" OF, On 

OS. :5b, Ht " 28 BS. « z ba 

» Ag $17 E 

4 A . =y C . 

» < 
G - 
3 
| 5 3 uponB, to 3 (the © Bricks in 
Az 


So is 5.7 (the Content at 1 * Brick thic 
Upon B, to 9.5. the Content ſought.upon 
- But if. a Wall of 26 Foot high, and 
- Foot were but 1'Brick thick, the Ce 
rent would be but 3-Rod and. 3 tenth part 
For.,. lg | 
'"'e£s 3 npon B, to 2: (the © Bricks in ih 
upon A: - ; 
- 818 5-7 (the Content at 1 4 thick) upe 
B, to 3.8 the. Content upon A. 


Now that (in all theſe Caſes) you ma 
the Content at. one operation : [I ſha 


here lay dowri certain fixt Numbers for an . 
thickneſs hereafter expreſt , 


By theſe Numbers the Content of any 
Jall, at any thickneſs here mention'd, may 
; WW found either by the Pen or Rule, and. 
on Proportion js ,,. 


| As the Number proper tothe thickneſs 
| tothe height: ©: 
'Sisthe length to. the Content. 


d þ Example. | 
WT There is 2 Wall 44 Bricks thick, 7 Foot 
$0, and 85 Foot long : How many Square 


lod doth this Wall contain? 
| The proper Number for 4 £ Bricks thick 


Therefore , 


W*90-75- 

' et 90.75 n A, to 7 the height up- 
nB; then ain 85 the length upon A,. 
8 6.555-upon B, that is, 6.4 Rod and ſome- 

more, | 
| ore,” The Decimal parts of a Rod may 
reduced into Feet by this proportion 3 


Ms 1.00-upen A, to 252.25 upon B, 
& is.2ny Decimal upon A, to the Num- 
ter of Feet upon B. 


And thus. you way find the Decimal in 
tte laſt Example, viz. .555 is equal to 151 
Be: 1/0 o 


oh DO IE Y RE 
org RO, by Ho, 
» of 25% RARE Eo 
- > T-- _— 
$ g 


+'or .252 of a 68 
.: 0F.$9>Rod <136 > Feet, 
+ Or.75) Is f204y, 


' Probl. XXV. 


The height of any Wall bein oven in Feet 

10 find bow many Feet in Eerie wil tak 

16. make aSquare Rod at any thickzeſs abo. 
mention'd... | 


The Rale, 


Set. the height upon” A, to the Numbe 
proper for the thickneſs upon B, then agaiuſ 
1 upon A, 1s.the length ſought upon B, 


Example, . 


There is a Wall' 12 Brick thick, and* 
Foot high: How many Feet in length wil 
it-take to, make a Square-Rod? Anſwer 
34. For, | by 
The proper Number for 12 thick | 


» 


272.25, * 


Therefort , 


, . 
5 
* 
” 4 


"# 
TAP; CIX2 2 ; £E 
* TH f. Sf 4, u-% 


6 I(the height) upon A, to 272-25 


þ is 7 upon A. to 34 upon B. 


—_—— 


Uesf the Rleim the menſertion of Super- 
pes, 4 Board, Paving, Cicling, in fcot 
8Y'ts Flooring, Tyling , &c. o 
WW #e, In all Squareor oblong Superficies 
Area or Content may be Sand by this 
Boo 91 


_ 


» 
» 


ds 1 upon A, to the bread upon B: 
91s the lengrh upon A, hs 


This proportion will hold in Triangular 
perficies alſo, -if you take 4 the Perpen- 
Kar for the breadth, and the fide upon 
Mich it falls for the length: And in all 
acs the Area thus found 1s, 


foray if the ſidesC Inches. 
re Feet cy giveng Feet. ' #. 
0 Yards 1A Yards. 


BuC 


s A betta as bas 1 rd ered 
bd 7 ONES OS ee re RE ed C TORS OR 


in many Caſes the ſides are pi 
one kind of Meafure, and the Areare ant! 
an another : 


© 1 ſhall therefore give a few tmp 
and fo conclude this Ap 


T1. For Board. 


: ; Webe leagrh .and breadth be both-gin 
ia. Inches, and the Content ſought in | 


59, 
ef: 144 to the breadth: 

50 is the length to the Content. 

Po nor wabring 14 Inches broad, and 15 

or 


Far , - 


I upon A, to 14 the Þ At 
018 156 the length v A , to 85/1 
Content upon B. Pu 


4 1's the breadth: 
Sis the lengrh\'to the Content 


way, 5 Y 
divided. into 109 <q 
mdthen Multiply the bre22t y tr 
the Product will be the Content 1 
Jards: Bur if the ſides be given iN # 
3 


es 9 to the Breadth : 
So is the length to the Content. 


Exanple. 
There is a Conrt Paved wi 


eHy wpon'A, to 64 the breadth 4p 


On B: Fr 
b! 158 95 ths length whos A; toi $i 


IL." Of Cieling. 


Cieling, and alſo Wainſcoting are-me+ 
ſured: by the Yard Square, and eherefon 


what is ſaid in the Example above may be 


—_ 


Iv. of 


IV. Of Flooring and Tyling. 


| as both meaſured by the Square 

| tl pains" 700 Square Foot, the fide 

g 16 Foot: © Therefore 'if. the fength* 

nd breadth be given in Feet, Multiply the: 

| by the other , and cut off two Figures | 

i the Product, the Remainder ſhews the 
| 


tent in Squares, ind the Figures cut off 
the parts of a Square. 


Or by the Rule ſay, 
As 100 to the breadth in Feet : 


.5 is the length in Feet to the Content 


Example. 


There is a Floor 66 Foot broad and 75 
ot long : How many Squares doth it 
Ontaur L Anſwer 49:5» 


' For, 
w- 106 upon A, to 66 the breadth | 
LB: | 


Q DOE 
C4 XR a 266 Let FY 


or 75 the length upon A, to 49: 5 the 
upon B. 
The like for Tyling. 


4 
. 


Laſtly, 


IK Gf either) it il take: is 
Foo or Yard Square. 


. The hg G'v. 


F nt 


es the breadth to 1 : 
So is 1 to the-length ſought 


Example, 
"A Board is 2.5 Foot broad: How:m 


'inlength will it takgto make a Foot Square 
Anſwer 66 : 


| For , | 
N 
eMFs 1.5 the breadth upon As is 01 


upon B: Thus 
$0.151 uyoy A, to .66 upoa- Be -- hs 


| at 
ut COS ns as-thiy may wy 


The, 


$4” 4 Lb) PR wx 3 OTE. OT Yen IPe Wn wes 
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Wi kckward., ons the Live 

ung piece 6g Bhcw by. = Line D 
Na AUC, ning of one- Line 

Ws the end of the other. 
Lines being thus applied find the 
athof any Board (or ſuch like Super- 
5) upon one Line, and againſt it you 
wneth of a Foot or Yard upon the 


Example. 


© Board is two Foot broad : How much 
ingth will it take to make a _ 
K' Anſwer .5 tenths or 4 a Foot; for a- 
«two Foot the breadth upon one Line, 
ore +5 upon the other. 

ad when the breadth is above one Foot 

the length will be leſs than one. 

Thus, the breadth of a board being T; 
=5-0%2-Foot, it will take two Foot 
ju to make a Foot Square, for againft 
one Line you have 2 upon the other. 
manner if the breadth of a Square 
Miles be two Yards. tenths, the length 
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0all Diamerers (in Inches and 
enths) from twelve Inches 


[ to one hundred fifty and fix. 
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LT able of the Area'rof Circles 
DEPTH. 
I HE 


| . ©4011 9.80 
0.4078 ©. $1 
0+4146 ©.$3 
0.4214 | ©-34 
©0,.42B2 6.865 


0.4352  "0:S7 
0.4422 0.88 ; 
C-4432 | ©0499 
0.4563 ©0.91 
0-4635 O-93 } 


04707 | 
0.4780 
 ©9455J3 


' 044927 
©0+5QO1I } 


| - 0-5076 | 
o-515t 
0.5227 
045304 
0.5381 


0.5459 | 
0.9537 
Q,56416 
0.5695 
©.977S |___ 

' ©45856 
0.5937 
0.6018. 
©0.6100 
OeG1$3 


PNG: 
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4 \ Inches. 
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3-21 
Jo23 


3+29 
3+32 


3-26. 


3+34 
3937 
3+40 
3+43 


3-49 


3+59 


3+45 | 


3-51 | 
3-54 | 
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